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AND 


CHARLES H. BEST, M.D., F.R.S. 
Director, Department of Physiology and Banting and Best Department of Medical Research, 
University of Toronto, Toronto, Canada 


[Wir SPECIAL PLATE] 


The effect of insulin on the growth of animals deprived 
of the pituitary gland has not previously been reported.* 
The well-known obstacle has been the great sensitivity 
of the hypophysectomized animal to the antidiabetic 
hormone. Using slow-acting insulin in gradually 
increasing amounts and a high carbohydrate diet 
attractive to the animal and constantly available, we 
have been able to stimulate rapid growth in completely 
hypophysectomized rats. These animals exhibit an 
increase in all the main body constituents and a very 
definite augmentation of skeletal growth. The methods 
used, the details of the results, and their potential signifi- 
cance in physiology and medicine will be presented and 
briefly discussed. 


Methods 


The hypophysectomized rats were secured from the Hor- 
mone Assay Company. Completeness of the operation was 
confirmed at necropsy and no anterior pituitary tissue has 
thus far been found. One daily injection of protamine zinc 
insulin (Toronto), 40 units per ml., has been administered 
subcutaneously. The first lot may have contained a little 
hyperglycaemic factor, but this material could not be 
detected in subsequent ones. The composition of the diet 
was as follows : commercial dog food containing horse 
meat 892 g., white bread crumbs 345 g., whole wheat flour 
396 g., glucose 80 g., and 1 quart of whole milk. 

Animals in all groups ate the same diet ad libitum. The 
food intake and the weight of each rat were measured 


*Preliminary notes on this work have appeared (Salter and 
Best, 1952, 1953). 





daily. Organs were removed at necropsy, weighed, and 
returned to the carcass, which, minus the contents of the 
gastro-intestinal tract, was finely minced and then homo- 
genized in a blender. Representative aliquots were thus 
available for the determinations of protein, fat, and water, 
which were carried out by standard and regularly checked 
methods. The tibia test of Greenspan et al. (1949) was per- 
formed to evaluate skeletal growth. In our second experi- 
ment two tibiae were removed from each carcass. One 
was placed in neutral formalin for the above-mentioned 
test, and the second was fixed in formol calcium. Paraffin 
sections were prepared and stained with H. and E. and 
Mallory’s connective-tissue stains. 


Experimental Procedures and Results 


Anticipating hypoglycaemia at many points in the 24 
hours, a “ pilot” experiment using two rats was performed. 
It was found that small amounts of protamine zinc insulin 
were well tolerated by the hypophysectomized animals, and 
that when a suitable diet was made available at all times 
constant attention became unnecessary. Before this goal was 
reached in this experiment one animal succumbed to hypo- 
glycaemia, but the other grew rapidly, nearly doubling its 
weight in 20 days, and it served as a model for the many 
larger series of animals which have subsequently been 
studied. In this rat it was found that the tail had lengthened 
by 1 cm. during the 20 days of insulin therapy. At necropsy 
the thymus, kidney, and heart weights were within the 
normal range. The liver was heavier than normal. The 
testes, adrenals, and thyroid were atrophic. 

Experiment A.—In this experiment 40 male rats, 14 days 
after hypophysectomy, were divided into three groups of 


TABLE I.—Organ Weights of Hypophysectomized Rats 








No. 


Adrenals Testes Thymus Kidney Heart Liver 
Gitap| Weight | py Weight Bety Weight m.* Weight Biiy | Weight | pay Weight Bety 
(mg.) | weight| &) | weight| ©) | weight] ©) | weight| ©) | weight} ©) | weight 





Hypophysectomized controls killed 
at start of experiment .. re 10 12°6 0-011 0°53 0-47 
Hypophysectomized controls; no 
treatment 16 days - én 11 12°6 0-011 0-34 0-29 
Hypophysectomized rats receiving 
protamine zinc insulin 15 days 8 14-2 








0-009 0-31 0-20 











0-235 | 0-206 | 0-72 0-63 0-34 0-30 3-61 3-16 
0-303 0-263 0-71 0-62 0-36 0-31 3-79 3-29 
0-42 0-27 0-87 0°57 0-44 0-29 745 | 487 
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TABLE II.—Carcass Composition of Hypophysectomized Rats 














Average Average Average 
°% Composition Absolute Weight in g. Widiees) 
Treatment Ro. in ee of 
Troup erminal | Weight | Epiphysial 
Water Fat Protamine| Water Fat Protamine ly eigh piph 
Weight Change | Cartilage 
Hypophysectomized control skilled at 
start eS enpetnest - “ oa 10 67-4 10°6 20-4 76-8 121 23-2 114 
Hypophysectom controls; no 
treatment 16 days .. ne oe “o 65-4 13-3 19-2 75-2 15-3 22-1 115 +4 114 
ized rats receiving 
protamine zinc insuliniSdays  .. 8 64-1 16:8 17-5 98-1 27-5 26:8 153 +41 186 
































10, 18, and 12. The 10 animals were sacrificed on the initial 
day to secure basal values. Each member of the second 
group received daily for 15 days a dose of protamine zinc 
insulin, which was increased whenever the previous dose 
failed to produce a definite increase in weight. The 12 
animals in group 3 received no insulin and were sacri- 
ficed at the same time as those in group 2. The analytical 
results secured on the surviving animals are given in 
Tables I and II, and the growth curves are plotted in Fig. 1. 
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Fic. 1.—Weight changes and food intake of hypophysectomized 
rats. , controls. ------ . receiving protamine zinc insulin. 





In Table I the figures demonstrate that insulin has pro- 
duced an absolute increase in the weights of thymus, kidney, 
. heart, and liver. In Table II the figures show that the 
gain in weight of the insulin-treated animals was due to 
an absolute increase in the main body constituents. The 
results of the tibia test showed that very definite skeletal 
growth had occurred. Total body fat increased to a 
greater extent than protein and water. There was, however, 
a definite increase in protein. There appears to be a slight 
reduction in total protein in the control animals, but this 
may not be significant. The curves in Fig. 1 are self- 
explanatory. 

Experiment B.—In this experiment 40 male rats, 14 days 
after hypophysectomy, were divided into groups of 20, 10, 
and 10. Each rat in group 1 received, as in Experiment A, 
one daily dose of protamine zinc insulin. Each rat in 
group 2 received a daily subcutaneous dose of growth hor- 
mone, which was regulated to produce approximately the 
same rate of growth as exhibited by the insulin-treated ani- 
mals. Group 3 served as a control and received the same 
diet ad libitum as the other two groups. All the animals 
were sacrificed on the 15th day of the experiment. The 
analytical findings in the surviving animals are presented in 
Tables III and IV and the growth curves in Fig. 2. 





*Maximal amounts of growth hormone were not administered. 
Somewhat larger doses of insulin might also have been given. 
In this experiment the weight gains of the two groups were 
matched by design. 


The findings confirm those of Experiment A and indicate 
that under the conditions of this study the insulin-treated 
hypophysectomized rats stored more fat and less water than 
similar ones treated with G.H. The animals receiving P.Z.I. 
consumed more food (including protein), but their total 
body protein was slightly less than that of the animals 
treated with G.H. The insulin-treated rats retained a smaller 
proportion of the ingested nitrogen. The average weight 
gain and final weight were the same in both experimental 
groups.* Insulin appeared to produce a greater gain in 
weight of kidneys, heart, liver, and thymus. Neither hor- 
mone exerted any definite effect on the adrenal, thyroid, or 
testes. 

Experiment C.—In this experiment 53 hypophysectomized 
rats were divided into groups 1, 2, and 3, consisting respec- 
tively of 14 controls, 14 treated with growth hormone, and 
25 treated with protamine zinc insulin. The procedure fol- 
lowed was identical with that described in Experiment B. 
During the experimental period 8 of the insulin-treated 
animals died. All rats in groups 1 and 2 survived. The 
increase in weight of both insulin- and growth-hormone- 
treated animals was 42 g. in the 15 days. The dosage of 
both materials was approximately the same as in Experiment 
B (see Fig. 2). The gain in protein was 2.6 g. per animal 
in the insulin-treated and 4.0 in the G.H.-treated group. The 
increase in width of the epiphysial disk was 75 » in the 
insulin-treated group and 154 » in the G.H.-treated. In a 
normal rat weighing the same as the insulin-treated animal 
the epiphysial disk was approximately the same width. 
The growth hormone increased the width of the disk to 
almost twice that of a normal intact control rat of the 
same weight. Fig. 3 (Special Plate) shows sections of the 
epiphysial disks of treated and untreated hypophysectomized 
rats. 





JAMES SALTER AND CHARLES H. BEST: 
LEGENDS TO PLATE 


3A represents a section of the epiphysial 
disk of a hypophysectomized control rat. All 
zones of the epiphysial disk are very narrow. The 
trabecular bone is very coarse and the bone marrow 
is very fatty in both epiphysis and metaphysis. This 
section illustrates the characteristic effects of hypophys- 
ectomy on the tibia of a young rat. 


Fic. 3B shows the stimulating effect of insulin 
administration on the skeletal growth of hypophys- 
ectomized rats. Professor W. S. Hartroft chose as a 
representative disk one which was roughly twice as 
wide as the disks of untreated hypophysectomized 
rats. The histological picture approximates that of a 
normal intact rat of the same weight (see Fig. C). The 
organization. of both the epiphysial and metaphysial 
bones is coarse and irregular, with pronounced growth 
lines indicated by irregular waves and bands. The 
marrow of the epiphysis and metaphysis is less fatty 
than that of the control animals. 


Fic. 3C is a_ representative photomicrograph made 

through the epiphysial disk of a normal intact male 

rat weighing the same as the average weight of the 

insulin-treated hypophysectomized animals (143 g.). 

The organization and arrangement within the disk are 
very orderly and no irregularities are apparent. 


Fic. 
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L. M. FRANKS: STRUCTURAL CHANGES IN PROSTATIC CANCER AFTER 
BILATERAL ADRENALECTOMY 





Fic. 2 Fic. 3 
Fics. 2 and 3.—Liver (x2) and mediastinal lymph nodes (x2), showing areas of massive necrosis similar to that in Fig. 1. 
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TABLE III.—Organ Weights of Hypophysectomized Rats 































































































“ Adrenals Testes Thymus Kidneys Heart Liver 
o. 
in i % % H % % i % i 7 
Group) = Body —" Body "7 t Body — Body —— Body ba t Body 
Weight Weight | ‘S) | Weight} ‘8? | Weight} ‘®? | Weight} ‘&’ | Weight 
Hypophysectomized controls; no 
treatment 15 days ‘ 10 13-7 0-012 0-36 0-32 0-26 0-25 0-63 0-57 0-31 0-28 3-65 3-30 
Hypophysectomized rats; “growth 
hormone injected 14 days . 10 15-7 0-011 0-33 0-23 0:37 0-26 0-76 0-54 0:37 0-26 4-65 3-30 
Hypophysectomized rats; prot- ° 
amine zinc insulin a * 
days oe : 12 14-6 0-010 0-33 0-23 0-44 0-31 0°81 0°57 0-42 0°30 5-59 | 3-96 
TABLE IV.—Carcass Composition of Hypophysectomized Rats 
Average Average Average ? 
ti lute Wei \ 
Sidi — % Composition Absolute Weight (g.) <— 
Group Terminal 
Water Fat |Protamine} Water Fat Protamine| Body pe Epinsla 
Weight 
Hypophysectomized controls; no 
treatment 15 days . 10 64-7 14-0 20-0 71:8 15-5 22:2 lil +4 120 
Hypophysectomized rats; growth hor- 
mone injected 15 days 10 67-3 13-6 18-6 94-9 19-3 26-2 141 +34 275 
Hypophysecto” ‘ized rats; protamine . 
Zinc insulin injected 15 days ’ o 12 65-0 15-7 17-6 91-6 22:1 24-8 141 +33 196 
a . : * principal reason why experiments such as we 
a TS Oe alt are reporting have not previously been car- 
? P wero mn, " ried out. We have used only one daily 
ze ee ae dose of P.Z.I. It is quite probable that a 
a os pe > ie eateal : more continuous insulin therapy might 
i ee — + reveal even more dramatic effects of insulin 
3 oF : 
83 upon the growth of hypophysectomized 
animals. 
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Fic. 2.—Weight changes and food intake of hypophys- 





ectomized rats. » controls, —-—-— , Teceiving 
growth hormone. ------ , receiving protamine zinc insulin. 
Discussion 


It is well established that insulin plays an important part 
in anabolic processes, and that it reverses the series of 
catabolic reactions which are collectively known as diabetes 
mellitus. Insulin causes resumption of growth in the de- 
pancreatized animal. It increases the rate of formation of 
glycogen and fat and of the incorporation of amino-acids 
into proteins. The only catabolic effect of physiological 
amounts is to increase the combustion of sugar. Under 
physiological conditions insulin works synergistically with 
the somatotropic factor of the anterior pituitary and with 
other hormones which in the complete absence of insulin 
exert predominantly catabolic effects. 4 

When the pituitary gland is removed growth may be 
prevented (Allen, 1916; Evans and Long, 1921). The 
animals remain at approximately the same weight level. 
The growth rate is zero. But in many species when the 
source of insulin is completely removed there is a rapid 
loss in weight. The growth’ rate is negative. Removal of 
the pituitary from these depancreatized animals may restore 
the growth rate to zero. 

The hypophysectomized animal may develop fatal hypo- 
glycaemia during even a short period of fasting, without 
receiving any exogenous insulin, and this is probably the 


UNITS INSUUN 


The well-established anabolic effects of 
somatotropin in the normal or hypophysec- 
tomized animal do not require comment 
here. The protein retention and skeletal 
growth are both much greater than that 
which we have produced with insulin alone. 
In the somatotropin-treated series both 
insulin and the pituitary growth hormone 
were available. Somatotropin without 
insulin produces no nitrogen retention or 
skeletal growth (Milman et al., 1951). Our 


WG GROWTH HORMONE = exneriments provide no further evidence on 


this latter point or on the debatable question 

of the liberation of insulin from the islets by 

the indirect or direct action of somatotropin. 

It is remotely possible that somatotropin, 
which produces a large increase in the volume of the pan- 
creatic islets, causes a more effective liberation of insulin 
than we have accomplished with one daily dose of P.Z.L, 
but there is no direct evidence as yet that somatotropin 
causes any liberation of insulin. 

It has been reported that somatotropin may cause libera- 
tion of glucagon, the pancreatic hyperglycaemic factor 
(Bornstein ef al., 1951), and, recently, that glucagon may 
stimulate growth, as evidenced by widening of the epiphy- 
sial disks of hypophysectomized rats (Elrick, 1953). In these 
latter experiments the most potent preparation of glucagon 
did not produce a convincing widening of the epiphysial 
disks. Convulsions, relieved by sugar, were frequently a 
late result of the injection of other preparations. These 
could have been produced by some residual insulin or per- 
haps, as suggested by the author, by the reaction of the 
beta cells to the hyperglycaemia. In an extension of find- 
ings by earlier investigators, Dr. O. Sirek, in our laboratory, 
has demonstrated that a purified growth preparation may 
produce no hyperglycaemia in a normal dog but a large 
further increase in blood sugar in the same dog after 
pancreatectomy. The blood-sugar changes that occur under 
these conditions suggest that during a period of growth- 
hormone administration the hypoglycaemic factor may be 
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liberated from the pancreas in more effective amounts than 
is the hyperglycaemic principle. 

The clinical significance of this experimental demonstra- 
tion—that is, the production of rapid growth in the 
“ pituitary "-dwarf animal by giving insulin—merits con- 
sideration. Is a failure of insulin liberation one of the 
many factors which may limit growth in the human 
pituitary dwarf? Removal of the pituitary in animals does 
not cause atrophy of the islands of Langerhans, but it pre- 
vents their growth and presumably the augmented liberation 
of insulin which this normal growth would require and 
elicit. It may be argued that any factor or factors which 
produce general body growth will cause growth of islet 
tissue. This is probably 
(Haist, 1953). It would not be expected in this present 
study, since the excess of insulin would lessen the need for 
islet activity, reduce the granule count of the beta cells, 
and lower the insulin content of the pancreas. 

Some human “ pituitary” dwarfs are very sensitive to 
insulin; others are not. The evidence implicating the 
pituitary at all is frequently most unconvincing. Our find- 
ings show that in one species the presence of low blood- 
sugar values and great sensitivity to insulin do not eliminate 
administration of insulin as one means of producing a 
dramatic growth effect. To what extent the hypoglycaemic 
effect of insulin may be modified by other hormones with- 
out interfering with its growth effect is being investigated 
both experimentally and clinically.* A more fundamental 
clinical question is whether or not a failure of growth ever 
occurs, apart from the frank diabetic state, in which the 
limiting factor is the ability of the beta cells to produce 
and liberate insulin. Our findings do not show that exo- 
genous insulin is necessary for growth of hypophysecto- 
mized rats. Somatotropin, when endogenous insulin is 
available, is more effective. But a clinical condition might 
exist in which the pancreatic beta cells, while still capable 
of preventing the diabetic state at the existing reduced 
rate of growth and demand for insulin, are one of the 
factors limiting normal development. Somatotropin and 
insulin together might produce results where one alone 
would be inadequate. The clinician watches for evidence 
of decreased function of thyroid, adrenal, and gonads in 
cases of suspected pituitary dwarfism. He may attempt to 
stimulate these glands or to provide their products. We 
are suggesting that, in addition, a condition may exist in 
which the stimulus exerted by somatotropin or by an in- 
creased food intake may prove inadequate to provide an 
optimum liberation of insulin from the pancreas. Would 
this situation always be revealed by the appearance of dia- 
betes ? Are there other procedures which may stimulate the 
beta cells? Will insulin administration further decrease 
the response of the beta cells ? 


Some growth studies have been made in animals with 
small amounts of insulin and large amounts of somato- 
tropin available, but many other variations of dosage of 
these two hormones and of insulin with other hormones will 
certainly yield new and interesting findings. Some investi- 
gators have confused the issue by assuming, without justifica- 
tion, that the alloxan-diabetic animal has no insulin avail- 
able. 


With our high-carbohydrate diets the effect of insulin on 
fat synthesis has been conspicuous. With very high protein 
diets a different picture might be obtained, but the tolerance 
for insulin would probably be reduced. The findings in 
Querido’s laboratory in Leyden (personal communication) 
indicate that the duration of feeding periods and their 
spacing throughout the day may affect the composition of 
body tissues. The time of administration and the duration 
of action of the various hormones might affect appetite, the 
pattern of food intake, and perhaps the composition of body 
tissues. 





*Mr. Robin Lawrence and one of us (J.S.) have found that 
cortisone may prevent the effect of insulin on the widening of 
the —— disk, but the hypophysectomized animals receiv- 
ing both hormones "gained appreciably in weight. 


true under most circumstances 


As illustrated in Figs. 1 and 2, the insulin-treated hypo- 
physectomized rats consumed more food than the controls. 
There is evidence that insulin-treated normal rats (Maassen, 
1951) grow faster than paired-fed controls, and this is cer- 
tainly clearly seen when somatotropin is the growth stimu- 
lant (Li and Evans, 1948; Young, 1952). The effect of 
forced feeding on the growth of hypophysectomized rats is 
controversial. Samuels, Reinecke, and Bauman (1943) state 
that force-fed hypophysectomized rats exhibit an increase 
in femur and body weight. Levin (1944), in repeating these 
experiments, reported that the increase in body weight could 
be totally attributed to fat deposition. It will be difficult 
to give much insulin to hypophysectomized rats which are 
not permitted to eat more than the controls. A careful 
comparison of force-fed and insulin-treated hypophysec- 
tomized animals with identical food intakes might provide 
valuable data. Great care in the interpretation of results 
would be necessary, since the effect of insulin, liberated 
physiologically by the demands of a forced food intake, 
might not affect growth in exactly the same way as would 
an identical food intake stimulated by an excess of exo- 
genous insulin given in one or more daily dosés. 


Summary and Conclusions 


The sensitivity to insulin of hypophysectomized ani- 
mals has prevented investigation of the effects of the 
antidiabetic hormone on their growth. By using a slow- 
acting insulin in gradually increasing doses an average 
increase in weight of 38 g. in 15 days has been secured in 
completely hypophysectomized rats. The width of the 
epiphysial disk of the tibia in these three experiments 
showed, on the average, an increase of 65%. The aver- 
age increase in body protein was 2.6 g. per rat. The 
control hypophysectomized animals which ate smaller 
amounts of the same diet remained essentially stationary 
in weight, protein content, and skeletal size. These find- 
ings therefore demonstrate that insulin may stimulate 
growth under these conditions and strengthen the possi- 
bility that decreased liberation of insulin may be one of 
the factors limiting growth in the hypophysectomized 
animal. The physiological and clinical significance of 
these findings has been briefly discussed. 


We are indebted to Professor W. Stanley Hartroft for his 
interest and help. This work has been supported by a grant from 
the Canadian Life Insurance Officers’ Association. 
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The Council of the Yugoslav Academies has commenced 
publication of a quarterly Scientific Bulletin in English, 
French, and German, the chief purpose of which is to give 
information on scientific activities in that country. Most 
scientific work in Yugoslavia appears only in periodicals 
published in the Croatian or Serbian languages, which 
makes it difficult for those abroad to become acquainted 
with current research work. For this reason alone the 
Bulletin should prove of considerable interest. It is edited 
by Dr. A. Peterlin, Institut de Physique J. Stephan, Ljubljana, 
Yugoslavia. 
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THE INSULIN-LIKE ACTION OF 
GROWTH HORMONE* 


BY 


J. H. OTTAWAY, Ph.D. 


(From the Department of Biochemistry, University College, 
London) 


It has been reported that pituitary growth hormone 
affects the rate of glucose uptake by isolated rat 
diaphragm (Ottaway, 1951). Two types of effect were 
observed. When the diaphragm was given a preliminary 
soaking for 20 minutes in a growth-hormone solution 
without glucose, and then incubated in a second solution 
containing glucose but no growth hormane, the glucose 
uptake was found to be increased. When the diaphragm 
was incubated straightforwardly in one solution growth 
hormone depressed the glucose uptake. The concentra- 
tion of growth hormone in both types of experiment was 
100 pg. per ml. 

The effect of growth hormone in vitro in a straight- 
forward incubation of rat diaphragm has now been 
investigated further. The inhibitory effect of growth 
hormone at a concentration of 100 ug. per ml. was 
confirmed, but at lower concentrations, especially at 
1-5 pg. per ml., the results were conflicting. Some 
series of experiments showed an inhibition, and others 
an activation. The mean of all the observed glucose 
uptakes with growth hormone present at concentrations 
of 5 wg. per ml. or below did not differ from the mean 
control uptake, but the variance was significantly greater 
than that of the controls. It was felt that the growth 
hormone could indeed produce two quite different effects, 
but their induction depended on unidentified changes in 
experimental conditions. 

The elucidation of these changes proved difficult 
because of the wide scatter of the control rates of 
uptake, and it was first necessary to find some means 
of making the muscle metabolize more consistently. Perl- 
mutter ef al. (1952) and Park et al. (1952) have both re- 
cently drawn attention to this problem of variance in 
work with rat diaphragm, and Krahl (1951) has evolved 
a technique which greatly reduces the variance of the 
control glucose uptake. The diaphragm is allowed to 
remain, after excision from the rat, for Seto 15 minutes 
in ice-cold bicarbonate buffer. The glucose uptake 
subsequently is found to be at a higher rate than usual, 
but there is much less variation between pieces of muscle 
from one diaphragm. This method, which has appar- 
ently been in use for some years in Krahl’s laboratory, 
has been tried by us and its effectiveness confirmed. 
Unfortunately, as Krahl himself found, after this treat- 
ment the diaphragm of the normal unoperated rat is 
quite insensitive to growth hormone added in vitro. 


, Experimental Technique 


Another technique, described below, has been developed 
in this laboratory. Hitherto experiments on rat diaphragm 
have been carried out by a single operator, using four pieces 
of muscle from one diaphragm ; in these circumstances it 
is inevitable that one hemi-diaphragm will be dealt with at 
a later time than the other. Study of results suggested 
that the later, or second, hemi-diaphragm often had a higher 
glucose uptake than the former. At first it was thought 
that the difference might in some way be connected with a 





*The tables included in this paper have already been reported 
in Biochimica et biophysicavacta, 1953, 11, 443. 


leakage of potassium from what is to some extent a damaged 
tissue. However, this explanation was found not to be 
the correct one, which agrees with the findings of Perlmutter 
et al. Another possible cause was thought to be the fact 
that one half of the diaphram remained in more or less 
anaerobic conditions for a longer time than the other, and a 
technique was developed in which both hemi-diaphragms are 
treated in an identical way (see also Stadie et al., 1949). 

For the experiments reported in this paper the medium 
devised by Stadie and Zapp (1947) was used. It was modi- 
fied by raising the proportion of dibasic sodium phosphate 
to bring the pH up to 7.2. This was done to ensure that 
the growth hormone (I.E.P. 6.75) remained in solution. The 
diaphragm was excised whole from a fasted male albino 
rat, and washed for a moment in medium to remove adher- 
ing blood. It was then placed in a Gooch crucible containing 
10-15 ml. of medium with glucose; nitrogen was passed 
at a steady rate through the sintered glass bottom of the 
crucible. This precaution was taken to ensure that the 
muscle had the same pOs in all the experiments. It 
remained in this solution for two minutes, during which time 
it was divided into two along the central tendon, without 
removing it from the liquid. The addition of ascorbic acid 
(0.005M) to the medium used in this preliminary gassing 
was found to reduce the variation in control uptakes ; its 
use did not affect the type of result obtained. Each hemi- 
diaphragm was taken simultaneously by one operator, 
blotted, and divided into two, and the four pieces were 
placed into four Warburg flasks. The flasks were being 
gassed in the bath (with oxygen) three and a half to four 
minutes after excision. 


Results 


The rigid use of this routine led to the finding that growth 
hormone stimulated the glucose uptake of normal rat dia- 
phragm at the concentration used, which was 25 yg. per ml. 
in all the experiments reported here. A stimulation was also 
observed at 10 »g. per ml., but at 40 »g. per ml. the hormone 
was apparently without effect. The hormone was dissolved 
in a small quantity of medium with the aid of a drop of 
N/10 NaOH, and this solution was diluted as required. 
The insulin-like activity disappears quite rapidly from the 
solution, and it is necessary to use it not more than 20 
minutes after making. ‘The results were very consistent: 
a stimulation was found in 26 out of 29 pairs of observa- 
tions. The results are summarized in Table I. 


TaBLe I.—Effect of Growth Hormone on Glucose Uptake in 
mg./g. of Tissue/Hour of Normal Rat Diaphragm After 
Two Minutes in Anaerobic Conditions. Growth Hormone 
Added in vitro, Concentration 25 yug./ml. Glucose Concen- 
tration, 2 mg./ml. Incubated for 1-2 Hours 





Contro!+S.E. 
3-4440-16 | 


| Growth Hormone +S.E. 
4-:06+0-16 


No. of Observations | 
300C«C | 








Difference, +0°62+0-13; t=2-70, P=0-01. 


It seemed desirable to show whether insulin was in some 
way responsible for this increase in glucose uptake before 
postulating a new stimulating principle. It seems unlikely 
that, prepared by the usual methods, growth hormone itself 
contains insulin (see, in particular, the work of Krahl and 
his colleagues). There remained the possibility that insulin 
was in some way liberated by growth hormone after the 
preliminary anaerobic treatment of the diaphragm, either in 
the muscle cells themselves or in the blood remaining in the 
blood vessels of the diaphragm after excision. 

The experiments were therefore repeated, using alloxan- 
diabetic rats. The rats were not used until at least ten 
days after subcutaneous injection of 25 mg. of alloxan per 
100 g. of rat, after the method of Kass and Waisbren (1945). 
Table II shows that growth hormone had no effect on the 
glucose uptake from diabetic rat diaphragm—that is, from 
animals with a fasting blood sugar greater than 150 mg. per 


100 ml. 
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Tas_e Il.—Effect of Growth Hormone on Glucose Uptake in 
mg./g./hr., of Diabetic Rat Diaphragm, After Two Minutes 
in Anaerobic Conditions. Growth Hormone Added in vitro, 
Concentration 25 ug./ml. Glucose Concentration, 2 mg.|/ ml. 
Incubated for 1-2 Hours 














Fasting No. of Growth 

Blood Sugar Observations | ControltS-E. | ormone+S.E. 

< 150 mg. per 100 mi.| il | 3-50 | 3-59 
Difference, +0-09+0-27 

>150 ” ” ” | 28 | 3-68 | 3-57 


Difference, —0-11+0-16 
(Significantly different from the normal difference) t=2-65, P=0-01. 





This work was done before the results of Groen et al. 
(1952) became available. These workers found that it may 
be as long as three weeks before the last trace of insulin 
disappears from the blood of a diabetic animal. The 
present work would thus have been more conclusive if the 
animals had been kept for a longer time before use. How- 
ever, the Chart shows that the stimulation induced by 
growth hormone added in vitro varies inversely with the 
fasting blood sugar: with the most severely diabetic animals 
there was indeed a slight inhibition of glucose uptake. This 
relationship between stimulation and severity of diabetes 
may be regarded as further evidence that it is insulin which 
is directly responsible for the stimulation. 

As a corollary to these experiments it is desirable to show 
that the stimulation is increased when the concentration 
of insulin in the tissue is raised above normal—for example, 

by injection of in- 








aaa | sulin into the intact 
animal. Injection 

Boo} ¢ \ of insulin into nor- 
oe mal animals, with 

oes | .-? the consequent fall 
5 . in blood-sugar con- 
to | \ centration, might, 
8 \ however, have led 
* ae | ° \ , to secretion of the 
g \ anti-insulin factor, 
ae | \e which has_ been 
= e 1 ~ shown by Somogyi 
8 200/ \ (1948) to play a 
oo CORRELATION ® ‘ . large part in the 
— *. ‘% regulation of the 

wih Tee « blood-sugar _ level 
| - in human beings. 

. | ; A preliminary ex- 

2 = ° + periment showed 
that injection of 


Chart showing effect of growth hormone 


on glucose uptake. 1-2 units of insu- 


lin subcutaneously 
into fasting mildly diabetic rats 30-45 minutes before death 
caused the insulin-like effect to rise to a Significant level. 
This is shown in Table III ; all results from animals in which 
the blood sugar at death was greatly below normal have been 
excluded. 


TABLE III.—Effect of Growth Hormone on Glucose Uptake in 
mg./g./hr. of Diaphragms from Fasting Diabetic Rats. The 
Rats had been Injected 30 Minutes Previously with 1-2 Units 











of Insulin. Other conditions as in Tables I and II 
Mean Glucose Uptake 
~~ Sa Obse 4 Growth 
astin ugar Tva- ro 
Blood at tions i Hormone 
Death — S.E. 
160 mg./100 ml.| 60 mg./100 ml. 20 4:59 5-04 

















Difference, +0°45+0-15 (significantly greater than zero); t=3-00, P=0-01 


This dose of insulin was, however, too large, since many 
of the animals went into coma; and another experiment 
was performed with unfasted diabetic rats. Injection of 0.2 
unit of insulin two hours before death was found to bring 
the blood-sugar level down in most cases to about 100 mg. 


per 100 ml. Some animals were given a supplementary 
dose of about 0.1 unit about 30 minutes before death. 
Table IV shows that this treatment effectively restored the 
“ insulin-like ” response to growth hormone. As a control, 
tissue was taken from uninjected diabetic animals from the 
same batch and from fed normal animals, and incubated at 
the same time. 


TaBLe IV.—Effect of Growth Hormone on the Glucose Uptake 
in mg./g./hr. of Fed Diabetic Rats Injected Two Hours 
Previously with 0.2 Unit of Insulin. Results from Uninjected 
Diabetic Rats and From Normal Animals are Included for 
Comparison. Conditions as in Table I 














Mean Mean Glucose Uptake 
=e | pd of = “ 
u ugar rva- rowt! 
Before at tions | Cgntrol | Hormone 
Injection Death — S.E. 
Diabetic rats in- 
jected with in- }., 
sulin ee 430 255 16 1-97 2-28 











Difference, +0-31+0-11 (significantly greater than zero); t=2-8, P=0-02. 








380 | 415 12 2-23 | 207 
Difference, —0-16+0-15; t=1-07, P=0-10 





Diabetic rats not 
injected ee 


Normal rats .. | | 130 | 6 | 3-11 | 3-58 
Difference, +0-47+0-17 (significantly greater than zero); t=2-75, P=0-05. 





Conclusions 


These experiments show that growth hormone can have, 
in certain conditions, an insulin-like effect on muscle from 
normal rats, but that it does not have this effect on muscle 
from diabetic rats. Two explanations suggest themselves: 
that insulin in some way “ potentiates” the tissue so that 
it is able to respond to the growth hormone, or that growth 
hormone is able to liberate insulin from a complex in which 
it is inactive ; the existence of a compound in human serum 
which reduces the activity of insulin has been inferred. by 
Marsh and Haugaard (1952). I prefer the second hypothesis 
as being more fruitful, especially if it is considered that 
endogenous growth hormone may also liberate insulin in 
anaerobic conditions. This concept applied to in vitro 
experiments suggests that the great variation in rate of 
glucose uptake observed in diaphragm experiments is due 
to the fact that insulin is set free to an extent depending on 
the oxygen tension of the muscle during the preparation of 
any experiment. Again, the fact that Krahl was unable to 
show an insulin-like effect upon muscle from normal 
animals may have been because in his conditions the 
“liberation” may have been complete before incubation 
of the tissue was begun; only with muscle from hypo- 
physectomized animals, lacking any endogenous growth 
hormone, would it then be possible to demonstrate an in 
vitro effect. 

The evidence that this reaction occurs in vivo is not at 
present conclusive. It has been shown that an injection of 
growth hormone into rats raises the glucose uptake of 
diaphragm excised at a later time (Park, 1953), and also 
that more massive doses cause a fall of blood sugar in all 
but diabetic rats (Milman and Russell, 1950). Both these 
are insulin-like effects. If the reaction can be shown to 
occur in physiological conditions it might be regarded as a 
device to ensure a greater supply of glucose for muscle 
rendered temporarily anaerobic by a sudden muscular 
effort. 

Two problems arise from this work. One is the nature 
of the compound which insulin forms in the blood, and 
the mechanism by which it is liberated ; some progress has 
been made in this direction. The other problem is the 
characterization of the entity which is responsible for the 
liberation, and which has been referred to in this paper as 
“ growth hormone.” No serious attempt has yet been made 
in this laboratory to relate the effect to growth potency, or 
to attempt the preparation of an active submolecule from 
crystalline growth hormone. 
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Summary 


Conditions are described in which pituitary growth 
hormone consistently produces an “ insulin-like ” effect 
on the glucose uptake of diaphragm from normal rats. 


The effect is shown to be absent when the rats have 
been made diabetic, and to return when diabetic rats 
are injected with insulin. It is postulated that the effect 
is due to the liberation by growth hormone of insulin 
held in an inactive state in the blood or tissue. 
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STRUCTURAL CHANGES IN PROSTATIC 
CANCER AFTER BILATERAL 
ADRENALECTOMY 


REPORT OF A CASE 
BY 


L. M. FRANKS, M.B., B.S. 
(From the Laboratories of the Imperial Cancer Research 
Fund, at the Royal College of Surgeons of England) 


[WitH SPECIAL PLATE] 


Bilateral adrenalectomy and orchidectomy is claimed 
by Huggins (Huggins and Scott, 1945; Huggins and 
Bergenstal, 1952; West et al., 1952) to have induced 
substantial clinical improvement in some cases of 
advanced prostatic carcinoma. It is also claimed that 
post-operative substitution therapy enables the patient 
to enjoy a fair measure of health and activity. The 
operation is still in the stage of therapeutic trial, but 
is being carried out on an increasing number of patients 
in this country. Most of the published evidence in its 
support is clinical in character, and remarkably little 
has been written on the effects of deprivation of adrenal 
cortical hormones on the structure of the growth and its 
metastases. 

This report concerns a man of 63 with an oestrogen- 
resistant prostatic carcinoma, who was subjected to 
orchidectomy with no clinical improvement and finally 
to bilateral adrenalectomy. He died from an acute pul- 
monary infection 40 days after this operation. Massive 
necrosis was found in the primary growth and in its 
metastases in the regional lymph nodes, liver, and lung. 
The changes in all these situations had occurred simul- 
taneously a few weeks before death, and, although 
incapable of rigid scientific proof, it is reasonable to 
suppose that this widely scattered necrosis was the 
direct consequence of total deprivation of adrenal 
hormones. 

Case Report 


A man aged 63 was admitted to hospital on August 14, 


1952, complaining of rectal pain and urinary frequency for 
six weeks. The prostate was hard, craggy, and fixed. 
Serum acid phosphatase was 3.3 units (King-Armstrong). 


An x-ray film of the spine and pelvis showed osteoarthritis ; 
no metastases. An endoscopic resection on August 19 
relieved the urinary symptoms, but the rectal pain persisted, 
and on September 16 a bilateral subcapsular orchidectomy 
was done. Severe rectal pain and dysuria increased in spite 
of this, and was not relieved by large doses of stilboestrol 
(30-60 mg. daily). He was then transferred to St. Philip’s 
Hospital, where an enlarged liver and palpable enlarged 
lymph nodes in the groin were found. Bilateral adrenal- 
ectomy was advised, and he was transferred to the Central 
Middlesex Hospital for operation. A pre-operative blood- 
sugar curve revealed moderately severe diabetes mellitus, ° 
but the patient’s general condition remained fair. 

Substitution therapy with cortisone acetate (200 mg. 
decreasing to 66.5 mg. daily), deoxycortone (5 pg. daily, 
decreasing to 5 mg. on alternate days), and sodium chloride 
(5 g. decreasing to 3 g. daily), as described by Huggins and 
Bergenstal (1951), was begun on December 4 and continued 
post-operatively. Both adrenals were removed on Decem- 
ber 5 by Mr. J. D. Fergusson. The left kidney was absent. 
There was no immediate clinical improvement, and stil- 
boestrol, 100 mg. daily, was given from December 22 
onwards. The diabetes mellitus remained unchanged and 
was controlled by diet and insulin, but in spite of this there 
were a number of hypoglycaemic episodes. On January 
14, 1953, he collapsed, complaining of dyspnoea, and died 
the next day, apparently from a pulmonary embolus. 


Post-mortem Examination 


Necropsy was performed eight and half hours after death. 
The lungs showed basal congestion, scattered broncho- 
pneumonic areas, many small tumour nodules, and a large 
wedge-shaped area at the periphery of the right upper lobe 
showing central degeneration and haemorrhage—apparently 
an infarct, but the pulmonary arteries, which showed nodular 
atheroma in the large branches, contained no embolus. 
There were many large and small tumour deposits in the 
liver, some with a zone of congestion around them. The 
right kidney was large (weight 134 oz.; 383 g.). The left 
kidney and ureter were absent, and the renal vessels on 
this side were of normal size but ended blindly in a dense 
mass of fibrous tissue. The adrenals were absent. The 
bladder was dilated and there were several small diverticula. 
The left ureteric orifice could not be found. The prostate 
was largely replaced by a firm nodular tumour mass spread- 
ing into the seminal vesicles, periprostatic tissues, and the 
base of the bladder. The rectum was compressed but not 
obviously infiltrated. There were large tumour deposits in 
left and right internal, external, and common iliac, left 
inguinal, para-aortic, and mediastinal lymph nodes, some 
of which showed central degeneration. The breasts were 
normal. Bones (8-12 thoracic, 1-5 lumbar vertebrae, and 
sacrum) were normal. The pituitary was small. All other 
organs were normal. The immediate cause of death was 
thought to be the lesions in the lung. 


Histology 


Tissues were examined by a “big section” technique 
which has been in routine use in these laboratories for the 
past two years. By this method histological sections (5-8 ») 
of whole organs are cut and examined*microscopically. The 
pathological changes in this case might have been over- 
looked had smaller sections been cut, because the extent 
and distribution of the degenerative changes was much 
greater than was apparent to the naked eye. In all sections 
from the primary tumour and metastatic deposits in lymph 
nodes, liver, and lung there was a massive central necrosis 
involving both neoplastic tissue and stroma. The necrotic 
central mass was surrounded by a narrow zone of granula- 
tion tissue and, beyond this, a rim of surviving tumour cells 
(Plate, Figs. 1, 2, and 3). The change involved both large 
and small deposits, and the zone of granulation tissue was 
apparently about the same age (2-3 weeks) in all. The ratio 
between the amount of necrotic and surviving tumour tissue 
was approximately the same in the primary growth as in its 
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metastases. No comparable lesions were found in any tissue 
other than the tumour and its secondaries. In the larger 
necrotic areas there was some haemorrhage, and occasional 
blood vessels around the margin were filled with hyaline 
thrombus and their walls were necrotic. However, in the 
smaller lesions clumps or even single tumour cells had 
undergone a hyaline eosinophil necrosis without obvious 
change in the blood vessels. 

In some of these smaller lesions and at the margins of 
the larger ones a series of degenerative changes were 
noticed. The outer zone of surviving tumour with cells 
arranged in solid cords surrounded an inner zone where the 
cells were separated, the nuclei smaller and more deeply 
staining, and the cytoplasm more eosinophilic. Towards 
the centre of the nodule the nuclei had become pyknotic 
and finally disappeared, leaving clumps of degenerate 
eosinophil cytoplasm which fused to form a _ central 
necrotic mass in which the “ghost” outline of the cells 
could be seen. This succession of changes suggested that 


cell degeneration might still have been going on at the . 


periphery, although much more slowly thar at first. It 
would seem that the first change had been necrosis of central 
tumour cells with secondary necrotic change in the stroma, 
where large numbers of cells had been destroyed. This 
stromal change is perhaps due to the release of enzymes 
from the damaged tumour cells. The surviving tumour is 
pleomorphic, with solid trabecular, small acinar, and 
anaplastic areas. 

The lung showed bronchopneumonia and some haemor- 
rhage into the wedge-shaped area in the right lower lobe. 
There were tumour emboli in the subpleural lymphatics. 
All secondary nodules showed central necrosis. 


Discussion 


There seems to be no doubt that degenerative changes in 
the tumour occurred shortly after bilateral adrenalectomy. 
Necrotic areas in rapidly growing tumours are of course 
commonly seen, but not as a rule involving both primary 
and secondary tumours simultaneously. No similar change 
has been seen in 29 other cases of prostatic carcinoma 
examined by the “ big section” method using post-mortem 
material. Other possible causes are oestrogens, cortisone, 
insulin, or some other unknown agent. The first can 
probably be excluded because the cytotoxic changes it pro- 
duces in prostatic cancer (Schenken ef al., 1942 ; Fergusson 
and Franks, 1953) differ from those seen in this case. 
There is little convincing evidence that cortisone affects the 
growth of human prostatic tumours (Huggins and Bergenstal, 
1952), but a report on one case which showed clinical 
improvement after such treatment has recently appeared 
(Hayward, 1953). 

It is also unlikely that insulin or the diabetic state could 
produce such massive necrotic lesions. On the whole the 
evidence suggested that the changes which occurred in this 
case were caused by the removal of both adrenals, but the 
possibility remains that the necrotic changes may be due to 
the interference with vascular supply so commonly seen 
in malignant tumours. The histological appearances, how- 
ever, seem to show that the first degenerative changes took 
place in the tumour cells, and that these caused secondary 
changes in the stroma. If blood vessels are involved in 
this process an added ischaemic necrosis may occur in the 
area supplied by the vessel. 

One further point of interest in this case is the absence of 
clinical evidence of regression in spite of the massive and 
widespread destruction of tumour cells. 


Summary and Conclusions 


Massive central necrosis apparently involving primary 
and ‘secondary tumours simultaneously was seen in a 
patient dying six weeks after bilateral adrenalectomy 
for advanced prostatic cancer. A marrow zone of 
actively growing tumour cells surrounded these necrotic 
centres. It is highly probable (but not proved) that 


these regressive changes were directly related to the 
removal of both adrenals. It is important that any simi- 
lar material should be examined by methods which 
allow the extent and distribution of any degenerative 
changes to be appreciated. 


The patient was operated on by Mr. J. D. Fergusson, and I 
am indebted to him and to the research department of the 
Institute of Urology for the clinical notes and post-mortem 
material: the case forms part of his series of advanced cancer 
cases treated by bilateral adrenalectomy, which will be described 
more fully later. My thanks are also due to Professor G. 
Hadfield for many helpful suggestions and to Dr. J. Craigie for 
the photographs. 
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Acute haemolytic anaemia with haemoglobinuria has 
been reported as a rare complication of typhoid fever. 
Osler (1895) encountered one case in his series of 1,500. 
Curschmann (1898) reported two fatal cases. Musser 
and Kelly (1901) and Castellanos and Montero (1940) 
each described one case with recovery. Wright (1945) 
reported two fatal cases in East Africans. Batty Shaw 
(1951) deseribed two cases with recovery, but one of 
these was subsequently thought to be a case of familial 
haemolytic anaemia. Gordon Smith (1951) reported one 
case to which chloramphenicol had been given before 
the onset of the haemoglobinuria. 

Before 1945 the occurrence of haemolytic anaemia 
without haemoglobinuria was reported very infrequently. 
Under the guise of “acute pernicious anaemia” 
Mouisset, Mouriquand, and Thévenot (1906), Sicard and 
Gutmann (1911), Marcora (1919), and Stanzani (1924) 
reported, in all, five cases. There is no doubt that these 
were cases of severe haemolytic anaemia. According to 
Batty Shaw (1951), Kadrnka in 1928 described two cases 
of acute haemolytic anaemia complicating typhoid fever. 
Davidson and Fullerton (1938) reported haemolytic 
crises in a woman with Salmonella dublin infection, but 
she was thought to have a latent haemolytic anaemia. 

Berman, Braun, and Rachmilewitz (1945) investigated 
152 cases of typhoid fever and found nine cases of 
haemolytic anaemia of varying degrees of severity. The 
criteria employed were anaemia, increased reticulocyte 
count, retentive jaundice, and increased urobilinogen in 
the urine. In one case there was unequivocal evidence 
of haemolysis in that urobilinogen excretion in the urine 
and faeces was estimated quantitatively and found to be 
significantly raised. 
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the One of us (A. McF.) became interested in the anaemia bone-aching, and a specimen of urine passed six hours 
wt of typhoid during military service in the Middle East. later was dark red in colour. 
- In the course of haematological investigation of cases of The salient clinical features are set out in Table I. 
-_ typhoid fever in British and Italian soldiers it became Toxaemia was severe in four cases and moderate in two. 
obvious that in a small yet significant number the Two cases (Nos. 1 and 3) had an unusually profuse 
dI anaemia was haemolytic in type. Regrettably, most of eruption of rose spots. All six cases were mildly or 
the the records were lost. The investigation was restarted moderately jaundiced on admission. The spleen was 
mes in Hong Kong. palpable in five cases, and in three of these it was larger 
sed The purpose of this communication is to report six than would be expected in cases of typhoid in the second 
G. cases of haemolytic anaemia, one of which was associated Week. The spleen was not felt in the patient with 
for with haemoglobinuria, occurring during the course of haemoglobinuria (Case 6). The liver was palpably 
typhoid fever, and to report the effect of chloram- enlarged in all cases. It was not tender. 
phenicol and A.C.T.H. on the course of the anaemia. Laboratory Findings 
1. Incidence.—From January, 1949, to May, 1952, 129 The bacteriological findings are set out in Table I and 
consecutive cases of Salm. typhi infection have been the remaining laboratory findings in Table II. The 
9. investigated and six cases of haemolytic anaemia encoun- diaonosis of typhoid fever was established by the 
tered, an incidence of 4.6%. In the we reported by isolation of Salm. typhi from both sternal marrow and 
Berman et al. (1945) the incidence was 5.9%. No cases blood cultures in two cases, in two cases from sternal 
have occurred in a series of 47 cases of enteric fever due marrow culture alone, and in one case each from blood 
) to = paratyphi A, B, or C occurring in the same ayjture and stool culture. 
—— Cases 1 to 5 inclusive showed a marked increase in 
- Clinical Findings the urobilinogen excretion in the urine. This was esti- 
All six patients (four male and two female) were mated quantitatively in Cases 3, 4, and 5, and was found 
Chinese. The age incidence ranged from 19 to 38 years: to be 31, 21, and 28 mg. a day respectively. In these 
the ages of the cases are set out in Table I. There was five cases the direct van den Bergh test was negative, 
but the indirect van den Bergh was positive, the serum 
Tas.e I.—Relevant Clinical Findings and Bacteriological Findings bilirubin ranging from 2.2 to 3.6 mg. per 100 ml. In 
| na Cases of Haemolytic Anaemia Complicating Typhoid (Case 6 the urine contained haemoglobin and methaemo- 
globin and there was haemoglobinaemia. 
S. typhi Isolated Satisfactory collection of stools from our patients was 
Z a oe ae impossible, consequently the quantitative estimation of 
Case] Age | Sex 382 Toxaemia | 7@¥-| Spleen | Liver z&3 32 =3 urobilinogen in the faeces by the method described by 
Bes #33|23|$3 Watson (1937a) could not be carried out. The difficulty 
- of collecting stools from acutely ill patients was appre- 
.. H 4 ” be petenme 33 gg a » le + ciated by Watson (1937b), who, to circumvent it, de- 
), 3 }19|M]{ 11 is + | Justpal-]4 | + scribed an application of the qualitative test as a rough 
- 4128|F | 12 | Moderatel ++|6em. 1/3. + quantitative test, according to whether the intensity of 
) : . - R Severe bo ; ° 4 . the reaction is weak, moderate, or strong. These 
) ‘i reactions are recorded as +, ++, and +++ respec- 
» tively. In Cases 2, 3, 4, and 5, in which this test was 
f neither personal nor family history of jaundice or carried out, the reaction was strongly positive. 
l anaemia. None had been exposed to toxic substances, The haematological findings on admission are set out 
: nor had any taken drugs recognized as producing in Table II. It will be seen that all cases were anaemic 
; haemolysis. There was no history of blood loss. on admission ; the red-cell counts ranged from 1.8 to 


All patients were admitted in the second week of the 
disease. With the exception of Case 6, the patient with 
haemoglobinuria, the history obtained was in no way 
different from that of uncomplicated typhoid. Again 
with the exception of Case 6, none of the cases were 
aware of being jaundiced. Case 6 had a 12-day history 
of increasing fever, severe frontal headache, progressive 
general malaise, and abdominal discomfort and dis- 
tension. He was noticed to be jaundiced for 48 hours 
before admission. Twelve hours before admission he 
complained of shivering, backache, and generalized 


2.8 millions per c.mm. and the haemoglobin from 5.8 
to 9 g. per 100 ml. The M.C.V. ranged from 100 to 
120 u’. The reticulocyte count was raised in all cases to 
between 8 and 14%. The fragility of the red cells to 
hypotonic saline was determined in all cases, employing 
in Case 6 washed red cells. The red-cell fragility range 
was within normal limits in Cases 1, 5, and 6, whereas 
it was increased in the remaining three cases. The 
direct Coombs test was carried out in Cases 1, 2, 3, and 
4. It was strongly positive in Cases 3 and 4 and weakly 
positive in Cases 1 and 2. 


TasLe II.—Laboratory Findings in Six Cases of Haemolytic Anaemia Complicating Typhoid Fever 

































































Urine Serum | Total 2 . 85 White Cell Count 
Faecal | Bile | RBC. Jy cy| 8 | Prunity | Direct BE | Total Differential Sternal 
oe ; Urobil- | rubin | (mills. |MGY) 3 | Brasility, | Coombs | 22 | w Bc. £ 
No. | Urobil- | Haemo- inogen (mg./ r (u*) 5 ange Test S arrow 
inogen | globin — 100 a ) eg ) es R.B.C. = (per | N/E L M 
a aes afemm)|%/%|%|% 
- Not done 3-6 2:8 111 8 Normal + 9-0 6,100 | 82} 2] 14] 2] Normoblastic ery- 
> ; t - +++ 3-2 2:2 115 14 | 0-56-0-40% + 70 {10.200 | 74| — | 26) — thropoiesis with 
3 | 31 mg. - +++ 2-2 2:3 102 9 | 0-60-44, ++ 76 $5,600 | 42};— {55} 3 hyperplasia of 
4/21 ,» - +++ 28 20 100 8 0-52-0-38% ++ 69 | 9,000 | 78} — | 21 1 the erythroid ; 
Sim - +++ 3-4 2-1 104 10 | Normal Notdone | 7-1 5,200 — | 50} \2 series 
6 - +++ | Notdone| 3-6 18 120 8 ” » oo | 58 |12,800 | 78) 3] 17] 2 
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The leucocyte count in Cases 2, 4, and 6 showed an 
increase to between 9,000 and 12,800 per c.mm. In 
these three cases and in Case 1 the differential count was 
unusual in that there was a predominance of poly- 
morphonuclear leucocytes, which constituted from 74 to 
82% of the total white cells. In Cases 1 and 6 another 
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unusual finding was the presence of eosinophils in the 

peripheral blood. Smears of sternal marrow in all cases 

showed normoblastic erythropoiesis with hyperplasia of 
the erythroid series. 

Since Cases 1 and 2 occurred before the introduction 

of chloramphenicol and Cases 3 and 4 before A.C.T.H. 

was available, the six cases may 

be divided into the following 

groups :—Group 1: Cases 1 and 

2, in which the disease pursued 


a _—., a * a 
—_ ° an uninterrupted course. Group 


2: Cases 3 and 4, which were 
treated with chloramphenicol. 
Group 3: Cases 5 and 6, which 
were treated with A.C.T.H. and 
chloramphenicol. 
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Group 1 


The details of the progress of 
Cases 1 and 2 are set out in Figs. 1 
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and 2, respectively. 

In Case 1 the haematological find- 
ings persisted substantially un- 
changed until the onset of lysis on 
the 28th day of illness. During the 
course of lysis the evidence of 
haemolysis disappeared. There was 
a fall of serum bilirubin, and 
urobilinogen was no longer present 
in excess in the urine after the 34th 
day. The reticulocyte count declined 
and the red-cell count and haemo- 
globin rose progressively. On dis- 
charge 52 days after onset the red-cell 
count was 4.7 millions per c.mm., the 
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Fic. 1.—Progress of Case 1. 
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45 haemoglobin 13.8 g. per 100 ml., and 
the reticulocytes less than 1%. 

In Case 2 the severity of the 
anaemia increased. The _ red-cell 
count fell to 1.7 millions two days 
after admission, when a blood trans- 
fusion of 2 pints (1.1 litres) was 
given. The effect of the transfusion 
was transient, for after four days the 





the pre-transfusion level. The patient 
remained gravely ill for a further 
period of six days, when, on the 
27th day of illness, resolution of the 
temperature by lysis began. There- 
after there was evidence of improve- 
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me red-cell count had fallen almost to 
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of haemolysis ceased during lysis. 
The serum bilirubin fell, and on the 
39th day of illness urobilinogen was 
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no longer detected in excess in the 
urine. On discharge 57 days after 
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onset of the fever the red-cell count 
was 4.3 millions per c.mm., the 
haemoglobin 13.4 g. per 100 ml., the 
reticulocyte count less than 1%, and 
the fragility to hypotonic saline 
within normal limits. 

In both cases the direct Coombs 
test, previously and repeatedly posi- 
tive, became negative during the 
phase of resolution of the fever. 


Group 2 
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Fic. 2.—Progress of Case 2. 
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Cases 3 and 4 are set out in Figs. 3 
and 4, respectively. Treatment with 
chloramphenicol was started in 
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Case 3 within 24 hours of admission and in Case 4 four days 
after admission. In each case a loading dose of 60 mg./kg. 
of body weight was given and thereafter 60 mg./kg. every 24 
hours in divided doses four-hourly for 14 days. 

Case 3 was apyrexial five days after starting treatment. 
Despite control of the infection and improvement in the 
patient’s clinical condition there was deterioration in the 
blood picture. The red-cell count fell from 2.2 to 1.5 
millions per c.mm. and the reticulocytes increased from 
9 to 15%. Despite this increased haemolysis the serum 
bilirubin had fallen from 2.2 to 1.2 mg. per 100 ml. A 
blood transfusion of 2 pints (1.1 litres) was given on the 
fifth day of treatment. The effect was transient, for after 
four days the red-cell count had fallen to 2.0 millions per 
c.mm. On the 12th day of treatment, the 23rd day of ill- 
ness, there was a significant drop in reticulocyte count. 
Thereafter the red-cell count and haemoglobin progressively 
rose, the reticulocyte count fell to within normal limits, and 
urobilinogen was no longer detected in excess in the urine 
on the 27th day of illness. On discharge from hospital on 
the 34th day the red-cell count was 4.2 millions per c.mm., 
the haemoglobin 12.2 g. per 100 ml., and the reticulocytes 
less than 1% 

Case 4 was apyrexial three days after starting treatment 
with chloramphenicol, but the haematological findings per- 
sisted substantially unchanged for a further period of nine 
days. In this period the serum bilirubin feli from 2.8 to 
1.1 mg. per 100 ml. On the 28th day of illness, 12 days 
after starting treatment, there was a fall in the reticulocyte 
count. This was followed by a progressive climb in the 
red-cell count and haemoglobin. Urobilinogen was no 
longer detected in excess in the urine on the 30th day. On 
discharge from hospital on the 41st day of illness the red- 
cell count was 4.8 millions per c.mm., the haemoglobin 14 g. 
per 100 ml., and the reticulocytes less than 1%. 

The Coombs test in each case was positive seven days 
after resolution of the fever, but it was negative when 
repeated seven days later. The red cells in both cases on 
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Fic. 3.—Progress of Case 3. 
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Fic. 4.—Progress of Case 4. 


admission had shown an increased fragility to hypotonic 
saline. Prior to discharge the fragility was within normal 
limits. 
Group 3 
The details of the progress of Cases 5 and 6 are set out 
in Figs. 5 and 6, respectively. 


Case 5 

Treatment with chloramphenicol was started within the 
first 24 hours after admission in the same dosage employed 
in Group 2. At the same time, because of the haemolytic 
anaemia A.C.T.H. was given. It was administered in 5% 
glucose by slow intravenous drip, so adjusted that 20 mg. 
was given over 24 hours. Gordon, Kelsey, and Meyer 
(1951) have shown that A.C.T.H. by slow continuous  intra- 
venous drip induces a quantitatively greater response than 
does periodic admmistration. The response to intravenous 
A.C.T.H. by the method described has in our experience 
proved satisfactory when treatment is required only for a 
short period. 

Clinical Response.—Improvement was noted within a few 
hours of starting the drip. Within 24 hours the tempera- 
ture had fallen to normal and the toxaemia was so reduced 
that a stuporous confused patient became alert and able to 
carry on a normal conversation. On the third day the 
temperature rose to 101° F. (38.3°C.), but fell again to 
normal on the fourth day and remained so thereafter. On 
the fourth day the dosage of A.C.T.H. was reduced to 
10 mg. over 24 hours, and was discontinued on the 10th 
day. Chloramphenicol was continued for a further period 
of four days to a total of 14 days. 

Haematological Response-——Two days after starting treat- 
ment the serum bilirubin had fallen from 3.4 to 1.8 mg. per 
100 ml. In this period the reticulocyte count had risen 
by 5 to 15%, the haemoglobin by 1.2 to 8.3 g. per 100 ml., 
and the red-cell count by 0.5 million to a total of 2.6 mil- 
lions per c.mm. From the second day of treatment there 
was a rapid decline in the reticulocyte count and a progres- 
sive rise in haemoglobin and in the red-cell count. Neither 
the reduction in dosage nor withdrawal of A.C.T.H. affected 
the climb. Urobilinogen was no longer detected in excess 
in the urine on the eighth day of treatment. Thirteen days 
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after starting treatment the red-cell count was 4.4 millions 
per c.mm., the haemoglobin 12.6 g. per 100 ml., and the 
reticulocytes less than 1%. 

Case 6 

The patient when first seen was confused and an adequate 
history could not be obtained. A tentative diagnosis of 
acute haemolytic anaemia of undetermined aetiology was 
made. Though the haemolysis had produced no circulatory 
disturbance, in view of the acute onset of the anaemia he 
was given a transfusion of 1 pint (570 ml.) of blood. 
A.C.T.H. was administered in the same dosage and by the 
same technique as in Case 5. 

Clinical Response.—The response to treatment was as in 
Case 5. Improvement was noted within a matter of hours. 
Eighteen hours after starting treatment toxaemia was much 
reduced, the temperature had fallen from 104.6 to 100° F. 
(40.3 to 37.8°C.) and the patient was alert and able to 
carry on a normal conversation. His appetite returned. 
The temperature remained around 100° F. (37.8° C.) for a 
further three days, then rose to 103° F. (39.4° C.) without 
deterioration in the clinical condition. On the fifth day 
the bacteriologist reported the isolation of Salm. typhi, and 
chloramphenicol was started in the dosage as in Group 2. 
On the same day the dose of A.C.T.H. was reduced to 
10 mg. over 24 hours. He became apyrexial on the seventh 
day of treatment and remained so thereafter. A.C.T.H. 
was withdrawn after 10 days and chloramphenicol after 
14 days. 

Haematological Response-——The blood transfusion raised 
the red-cell count from 1.8 to 2.4 millions per cmm. A 
specimen of urine passed 22 hours after starting treatment 
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Fic. 5.—Progress of Case 5. 
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was free from haemoglobin, as was also a specimen of 
serum obtained at the same time. The bilirubin content 
of this specimen of serum was 3.6 mg. per 100 ml., and 
24 hours later the serum bilirubin had fallen to 2.0 mg. 
per 100 ml. Three days after starting treatment the reticulo- 
cytes had fallen from 15 to 9%, and the red-cell count 
had risen to 2.8 millions per c.mm. Thereafter there was 
a rapid fall in the reticulocyte count and a progressive 
rise in the red-cell count and haemoglobin, which was 
unaffected either by reduction of the dose of A.C.T.H. or 
by its withdrawal. Urobilinogen was no longer present 
in excess in the urine six days after starting treatment. 
Fourteen days after starting treatment the red-cell count 
was 4.8 millions per c.mm., the haemoglobin 12.2 g. per 
100 ml., and the reticulocytes less than 1%. 


Discussion 

The anaemia in all six cases can be accepted as haemo- 
lytic in origin. It was associated with an increased reticulo- 
cyte count, and sternal marrow biopsy showed a normo- 
blastic hyperplasia. In the absence of blood loss this picture 
suggests haemolysis. 2 

In Case 6 there was unequivocal evidence of haemolysis. 
In the remaining cases there was a retentive jaundice. Uro- 
bilinogen, measured by the intensity of the qualitative 
reaction, was present in excess in the urine, and in the three 
cases in which it was quantitatively estimated the excretion 
in 24 hours was greatly increased. Faecal urobilinogen, 
estimated by the intensity of the qualitative reaction as 
described by Watson (1937b), was increased in the four cases 
in which it was done. This test has been performed on a 
series of 20 uncomplicated cases of typhoid, and a strongly 
positive reaction has never been encountered. 

The evidence supports a diagnosis of acquired haemo- 
lytic anaemia. There was an absence of family history of 
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anaemia or jaundice. The Coombs test was positive in 
the four cases in which it was done, and in Cases 2 and 3 
blood transfusion had only a transient effect. Furthermore, 
the haematological response to A.C.T.H. would appear to 
confirm this diagnosis. Dameshek (1950), Gardner (1950), 
Dameshek, Rosenthal, and Schwartz (1951), Davidson, 
Duthie, Girdwood, and Sinclair (1951), and Clearkin (1952) 
have reported the satisfactory response of symptomatic or 
“idiopathic” acquired haemolytic anaemia to A.C.T.H. 
The haematological response of Cases 5 and 6 to A.C.T.H. 
was satisfactory. The manifestations of haemolysis ceased, 
and within 48 hours there was evidence of increase in the 
red-cell counts and haemoglobin levels, an increase which 
was progressive. The response of Case 5, to which chloram- 
phenicol was coincidentally administered, can be attributed 
only to the A.C.T.H., since no response to chloramphenicol 
alone was encountered in Cases 3 and 4 and since A.C.T.H. 
alone in Case 6 produced a similar response. 

The haemolysis would seem to be intimately associated 
with the typhoid infection. There was no evidence of 
exposure to toxic substances or of the taking of drugs 
recognized‘as producing haemolysis. There was no previous 
personal history of jaundice or of anaemia. Although there 
is no direct evidence of the precise time of onset of the 
anaemia, in view of the absence of previous history and 
the cessation of the haemolytic process with resolution of 
the disease it would seem reasonable to assume that the 
haemolysis began during the course of the disease. With 
this assumption, in the present series the onset of haemo- 
lysis was in the first two weeks of the disease. Although 
haemoglobinuria occurred in Case 6 on the 11th day, be- 
cause of the appearance of jaundice 48 hours before it 
would seem that haemolysis had already occurred and the 
haemoglobinuria: was due to an exacerbation of the haemo- 
lytic process. The time of onset—that is, in the first two 
weeks—is in agreement with that reported by Berman ef al. 
(1945). They record the day of disease in which five of 
their nine cases were admitted. All five showed evidence 
of haemolysis on admission; four were admitted towards 
the end of the second week and one at the end of the first 
week. Of the 10 cases of haemoglobinuria complicating 
typhoid fever found in the literature the haemoglobinuria 
occurred in the first week in five, in the second week in 
three, and in the third week in two. As in Case 6, the 
onset of haemoglobinuria does not necessarily indicate the 
time of onset of haemolysis ; for example, the case reported 
by Gordon Smith (1951) was jaundiced for three days before 
the onset of haemoglobinuria. 

The pathogenesis of the haemolysis is obscure. Members 
of the Salmonella group are normally anhaemolytic, but, 


as originally shown by Friedberger and Vallen (1923), the | 


addition of bacteriophage to a freshly inoculated sheep- 
blood-agar plate may turn an anhaemolytic culture of 
Salm. typhi into a haemolytic one. Schiff and Bornstein 
(1940) confirmed these findings, and concluded that haemo- 
lysis occurs if a potentially haemolytic culture is combined 
with a specific phage of adequate strength. With a surplus 
of phage no haemolysis occurs, because the phenomenon is 
bound to the presence of live bacteria. On the other hand, 
no haemolysis is obtained with too small amounts of phage. 
It is most unlikely that this mechanism plays a part in 
vivo, for the following reasons. The bacillus/phage haemo- 
lysis has been found for sheep’s red cells but not for human 
red cells. As the process requires a nice adjustment of 
phage and organism it cannot explain the persistence of 
haemolysis despite control of the infection by chloram- 
phenicol in Cases 3 and 4. Finally, Clearkin (1952) has 
shown that in guinea-pigs A.C.T.H. does not prevent the 
action of haemolytic sera in vivo; consequently it is un- 
likely that the effects of a bacillus/phage haemolytic agent 
would be inhibited. 

In Cases 1 and 2, in which the disease pursued an un- 
interrupted course, the haemolytic process ceased during 
lysis. This also was the finding of Berman et al. (1945). 
Coincidental with the cessation of haemolysis the direct 


Coombs test became negative in both cases. Spontaneous 
resolution consequently results in the removal of the agent 
responsible for the haemolysis. 

Cases 3 and 4 responded satisfactorily to chloramphenicol 
and were apyrexial in five and three days respectively. 
There was, however, no immediate change in the intensity of 
the haemolytic process ; indeed, in Case 3 it was intensified. 
In this case blood transfusion had a transient effect even 
though administered while the patient was apyrexial. There 
was no indication of improvement in the blood picture for 
seven and nine days respectively following resolution of 
the fever. The reduction of serum bilirubin which occurred 
in this period must be attributed to improvement of liver 
function consequent upon the control of the infection. 
Furthermore, the direct Coombs test was positive in both 
cases seven days after the fever had resolved. It was nega- 
tive when repeated on the 14th day after resolution of the 
fever. I am aware of only one case of typhoid fever 
complicated by haemolysis treated with chloramphenicol, 
and that is the case reported by Gordon Smith (1951). 
Although haematological details are lacking in his report, 
it would appear that for 11 days after the patient became 
apyrexial no improvement in the haematological findings 
occurred. The significant time lag following control of the 
infection before cessation of haemolysis and disappearance 
of the auto-antibody suggests that the typhoid bacilli are 
not directly responsible for the haemolytic process. 

Dameshek and Rosenthal (1951) analysed 36 cases of 
acquired haemolytic anaemia and found 8 to be idiopathic 
and 28 symptomatic. Of these 28, 8 were due to chronic 
lymphatic leukaemia, 4 to Hodgkin’s disease, 2 to reticulum- 
cell sarcoma, 2 to lymphosarcoma, and 1 to infectious 
mononucleosis. It seems reasonable to suggest that, if these 
pathological conditions of lymphoid and reticulo-endothelial 
tissue can result in the appearance of auto-antibody and the 
occurrence of acquired haemolytic anaemia, the haemolytic 
process occurring in Salm. typhi infection may result from 
the hyperplasia of lymphoid and reticulo-endothelial tissue 
which occurs as an essential part of the pathology of the 
disease. The response of Cases 3 and 4 supports this con- 
ception, for resolution of the pathological changes produced 
by the infection is delayed for a significant period of 
time following control of the infection by chloram- 
phenicol. 

Berman et al. (1945) considered that in their series dietary 
deficiency may have played a part in the production of the 
haemolysis. In our series the nutrition of all six patients 
was satisfactory and there was no evidence of any deficiency 
state. 

The effect of A.C.T.H. upon the typhoid state was impres- 
sive. The reduction in toxaemia was rapid, improvement 
being obvious within a few hours. Within 24 hours a 
stuporous patient in low muttering delirium became alert 
and rational. This reaction to A.C.T.H. has been reported 
by Roche (1951). Further experience in the treatment of 
the severe typhoid state with a combination of A.C.T.H. 
and chloramphenicol has shown that the response is not 
invariably so dramatic as in the two cases reported here, 
but A.C.T.H. is a useful adjunct in the management of 
typhoid with severe toxaemia in the first few days of 
chloramphenicol treatment. 


Summary 

Six cases of haemolytic anaemia, one of which had 
haemoglobinuria, were encountered in an investigation 
of 129 cases of Salm. typhi infection. 

The relevant clinical and laboratory findings are 
described and discussed. 

Evidence is presented that the anaemia is a symp- 
tomatic acquired haemolytic anaemia intimately related 
to the typhoid infection. 

The response to chloramphenicol of two patients 
indicates that the salmonellae are not directly responsible 
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for the haemolysis. It is suggested that the haemolysis 
may be related to the reticulo-endothelial hyperplasia 
which occurs in typhaid. 

The administration of A.C.T.H. in two cases con- 
trolled the haemolytic phenomena and produced prompt 
improvement in the typhoid state. 
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In the report of a committee of the Clinical Society of 
London (1888) on myxoedema it was stated that “ intense 
anaemia, and a variety of nervous symptoms, such as 
maniacal excitement, coma, etc., precede the fatal event. 
Scant reference to coma as a terminal event in the 
natural history of myxoedema is made in modern text- 
books or in recent accounts of the disease. The modern 
tendency is to look upon myxoedema as a readily curable 
disease and, indeed, hardly to consider it as a cause of 
death. Le Marquand ef al. (1953) call attention to the 
scarcity of recent references to myxoedema as a cause 
of death and report two fatal cases. The purpose of 
this paper is to call attention to a terminal coma which 
is often the manner of death in myxoedema. 

The following account is based on five examples of 
coma seen in four cases of myxoedema during the past 
few years; in all the cases the diagnosis was subse- 
quently confirmed at necropsy. In one case two episodes 
of coma occurred. 

Case 1 

A man aged 59 was admitted to hospital in January, 1950, 
with a history of watery eyes for 10 weeks and of puffiness 
of the face for three weeks. There was little of significance 
in his past history, and apart from malaria during the 1914— 
18 war he had enjoyed good health. For many years he 
had complained of “ rheumatism” in his right knee. A few 
days before admission he burned his right leg whilst sitting 
close to the fire. His face was puffy, especially round the 
eyes, the lips were thick, and the skin ‘was pale. Axillary 


hair was absent and the pubic hair scanty. Cerebration was- 


slow, but it was possible to obtain a reasonable history from 
him. His condition on admission did not give rise to any 
anxiety, and a series of investigations were planned to assess 
his endocrine state. 


Within 72 hours of admission his condition greatly 
deteriorated ; he became very confused mentally and had 
delusions of a persecutory nature. Next day he became 
very drowsy and it was extremely difficult to rouse him ; 
12 hours later he was stuporous and the plantar responses 
became extensor. His rectal temperature was 83° F. 
(28.3° C.). Thyroid extract, 1 gr. (65 mg.) thrice daily, 
was given as soon as the change in his state was observed, 
and when he became too drowsy to take oral therapy 
thyroxine sodium, 1 mg., was given subcutaneously every 
six hours. This treatment had no effect whatsoever and he 
died about 96 hours after the first change in his condition 
was noticed. 

Post-mortem examination confirmed the clinical diagnosis 
of myxoedema. Sections from both lobes of the thyroid 
showed marked fibrosis. The adrenal glands were of nor- 
mal size and showed no histological change. The pituitary 
was normal. 

Case 2 

A woman aged 65 was admitted to hospital in March, 
1951; she had been in hospital on four occasions, and in 
1946 a diagnosis of myxoedema was considered. At the 
time of her admission in 1951 she presented a typical 
myxoedematous appearance, with a puffy sallow face, 
sparse head hair, and thin eyebrows. Her voice was croak- 
ing. The mental state was one of stupor which gradually, 
within 48 hours, progressed into deep coma. The vaginal 
temperature on admission was 75° F. (23.9° C.) and the 
systolic blood pressure was 70 mm. Hg. The pulse was thin 
and the rate 60 a mjnute. The skin was pale and cold; the 
limbs were flaccid ; the deep reflexes could not be elicited, 
and the plantar responses were extensor. 

Thyroxine sodium, 2 mg., was given subcutaneously every 
six hours from the time of admission. In view of the pro- 
nounced hypothermia, and of previous successful experi- 
ence in hypopituitary coma of raising the temperature by 
means of immersion in a hot bath, it was decided to attempt 
this method of treatment. The temperature was raised from 
75 to 98.6° F. (23.9 to 37° C.) by immersion in a bath of 
water, the temperature of which was gradually raised (to 
avoid burning) to 98.6° F. (37° C.). This procedure had no 
effect on the coma, and, although the vaginal temperature 
remained at 98.6° F. (37° C.), the patient died on the follow- 
ing day. 

Post-mortem examination showed an extremely small 
thyroid ; in the right lobe was a nodule the size of a cherry 
stone and in the left a nodule the size of a small bean. 
Histologically the gland tissue was completely replaced by 
fibrous tissue in which there were a few groups of shrunken 
acini. The pituitary and adrenal glands were normal. 


, Case 3 

A man aged 63 was admitted to hospital in February, 
1952. Myxoedema had begun about four years previously, 
and he had taken thyroid intermittently until about a year 
before his final admission. Clinically he presented gross 
myxoedematous features, with a flabby yellow face, oedemat- 
ous infra-orbital tissues, dry swollen hands, thin eyebrows, 
and sparse head hair. Axillary hair was completely absent 
and the pubic hair scanty. The voice was croaking and 
deafness was severe. The blood pressure was 155/100 and 
the pulse 66. He was mentally clear but sluggish. The 
rectal temperature was 91.4° F. (33° C.). An electrocardio- 
gram showed slow voltage complexes with flat T waves in 
all leads. The haemoglobin was 11 g. per 100 ml. and the 
red-cell count 3,700,000 per c.mm. 

Within 48 hours of admission the patient became drowsy, 
and, with the experience of the previous two cases as a 
guide, treatment was begun immediately. Thyroid siccum, 
1 gr. (65:mg.) thrice daily, was given by mouth, and cortisone, 
100 mg., and deoxycortone acetate, 10 mg., were given via an 
intravenous saline drip. There was no change in his condi- 
tion during the next 24 hours, but on the following day he 
was stuporous. The rectal temperature was now only 
87.5° F. (30.8° C.), and it was decided to substitute thyroxine 
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sodium, 2 mg. every six hours, for the thyroid extract, to 
continue with cortisone, and to attempt to raise the falling 
body temperature by immersion in a hot bath. This method 
was followed, and the final rectal temperature was 98.6° F. 
(37° C.). His condition steadily worsened, and a further 
200 mg. of cortisone acetate was given. No improvement 
was effected and death occurred on the next day. 

Post-mortem examination showed an extremely small 
thyroid in which histologically there was almost com- 
plete replacement of glandular elements by fibrous tissue. 
The pituitary and adrenal glands were normal. 


Case 4 


A man aged 59 was admitted to hospital in July, 1951. 
About a year before admission he had noticed that his skin 
was becoming dry and scaly and that he félt the cold. His 
hearing was impaired and his memory was failing. At the 
time of admission his eyes were puffy, the skin was dry, and 
the voice was croaking, but there was fairly abundant head 
hair, although the eyebrows were sparse. No thyroid tissue 
was palpable. The blood pressure was 130/75 and the pulse 
rate 64. The temperature ranged from 96 to 98° F. (35.6 to 
36.7° C.). An electrocardiogram showed low-voltage com- 
plexes and negative T waves in all leads. An electro- 
encephalogram showed, with maximum amplification, 
irregular 8-9 per second rhythm, with the greatest ampli- 
tude in the parietal region and also a certain amount of 
more rapid low amplitude activity in the parietal region. 
The B.M.R. was —30%, and the 17-ketosteroid excretion 
ranged between 0.6 and 0.75 mg. a day. 

Cerebration at the time of admission was extremely 
slow and became progressively more sluggish, until on the 
fourth day after admission the patient was semi-stuporous. 
Thyroxine sodium, 1 mg., was administered six-hourly. 
Improvement was observed within 24 hours, and there was 
a gradual return to a normal conscious level during the 
next few days. Treatment was continued with thyroid 
extract. 

This patient was readmitted to hospital in November, 1951, 
and at this time he was very drowsy when first seen. The 
rectal temperature was 83.5° F. (28.6° C.), the pulse rate 75. 
Treatment was begun with thyroxine sodium, 1 mg. every 
six hours, and cortisone acetate, 100 mg. every six hours. 
Despite treatment he lapsed into unconsciousness and died 
48 hours after admission. 

Post-mortem examination showed gross thyroid atrophy 
with replacement of glandular tissue by fibrous tissue. The 
adrena! glands were normal histologically, but the pituitary 
showed an excess of basophil cells. 


Comment 


In these cases it was not possible to carry out all the blood 
and urine analyses which are normally performed in endo- 
crine investigations. Biochemical investigations were carried 
out as fully as possible during the terminal stage of the 
illness, and the results are shown in the Table. 


Results of Biochemical Investigations (All Amounts are Given in 
mg. per 100 ml.) 








Case | Sodium | Potassium | Phosphorus} Chlorides} Urea | Glucose _—_ 
1 323 22 4-2 oa 40 110 180 
2 280 22:5 3-9 500 31 140 160 
3 276 24 4-0 515 53 94 280 
4 | 304 22 41 soa | 48 | — | 310 


























The ‘onset of coma in each case was gradual and pro- 
gressed from drowsiness to deep, fatal coma within a few 
days. Le Marquand ef al. (1953) report a case, however, 
in which the onset of coma seems to have been more rapid. 
Case 4 above appears to have had a pre-coma state, and 
this was prevented from progressing to full coma by prompt 
treatment. 

All the patients were severely myxoedematous at the time 
of their admission to hospital. The coma in each case was 


deep : the limbs were extended and flaccid, and the extremi- 
ties were cold. The skin was pale, dry, scaly, and cold. 
The pulse was thready but the rate ranged from 60 to 75 
a minute. The systolic blood pressure ranged from 70 to 
130 mm. Hg. The tendon reflexes could not usually be 
elicited, and the plantar responses were sometimes extensor. 
In view of the occurrence of very low body temperature in . 
hypopituitary coma (Sheehan and Summers, 1952), special 
note was made of this in these cases. Vaginal or rectal 
temperatures during coma ranged from 75 to 91.4° F. (23.9 
to 33° C.), and was lower than the temperature recorded in 
some of the patients when not in coma. An incubator 
thermometer was used to record temperatures below the 
usual range of a clinical thermometer. Once coma develops 
it seems to be irreversible, and none of the methods of treat- 
ment used were successful. 

Diagnosis should not present any difficulty ; very gross 
myxoedematous changes were present in all the cases, and 
the history, when obtainable, was typical. Hypopituitary 
coma, particularly when myxoedema features are prominent, 
may present difficulty. In the common post-partum type of 
hypopituitarism the history will often make the diagnosis 
clear. 

Discussion 

The occurrence of coma as a terminal event in myx- 
oedema is of interest, first, as a problem in the disordered 
physiology which results from loss of the thyroid secretion, 
and, secondly, because a very similar type of coma occurs 
in hypopituitarism (Sheehan and Summers, 1952). 

All the cases in the present series had hypothermia, and 
a similar condition was observed in hypopituitary coma. 
Le Marquand ef al. (1953, Case 1) also report hypothermia, 
and note that their patient was admitted to hospital during 
the middle of the winter, when they suggest that the risk 
of hypothermia is greatest. My experience of the present 
cases supports this observation, all the patients being 
admitted during the winter months. Although the body 
temperature was successfully raised to normal in two cases, 
no improvement was produced and the coma persisted. The 
temperature regulatory mechanism in severe myxoedema 
would seem to be influenced by low external temperatures 
in much the same manner as the temperature of cold-blooded 
animals. The changes produced by extremely low body 
temperature in these severely myxoedematous patients are 
apparently irreversible and elevation of the temperature to 
normal does not lead to recovery. It becomes a matter of 
great importance therefore to protect patients with gross 
myxoedema from severe external cold. 

It is tempting to suggest that hypothermia is the cause of 
coma in these cases, and that these low temperatures are 
due to the depression of metabolism which results from loss 
of thyroid secretion. In only one case, in which the develop- 
ment of coma was presumed likely, was it possible to restore 
the patient with thyroid extract or thyroxine sodium. Once 
coma had developed administration of thyroxine was without 
effect, even when used in conjunction with hydrotherapy. 
Either lack of thyroid is not entirely responsible for the 
development of hypothermia or the body reaches a state in 
which it can no longer respond to the stimulus of thyroxine. 

Consideration of the first of these possibilities—namely, 
that lack of thyroid is only part of the story—leads to a 
study of the recent work on the failure of adrenal cortical 
function which occurs in myxoedema (Statland and Lerman, 
1950) in order to find an explanation of the occurrence of 
coma. In one of the present cases the 17-ketosteroid excre- 
tion was in the range of 0.6 to 0.75 mg. daily, an excretion 
rate similar to that found in hypopituitarism, and in two 
cases low levels of serum sodium and chloride were found. 
The administration of cortisone acetate in one case, and of 
deoxycortone acetate, saline, and cortisone in another, failed 
to revive the patients. 

Further study of the coma in myxoedema is required to 
elucidate the pathology of this condition, and it is hoped that 
further cases of this interesting but rare complication of 
myxoedema will be reported. 
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Summary 
Four cases of terminal coma occurring in myxoedema 
are reported. Extremely low body temperatures were 
recorded in all cases. No treatment so far tried has 
reversed the coma once it has developed. 
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Hypogonadism, manifesting itself as primary amenor- 
rhoea and lack of development of uterus, vagina, and 
breasts, without any evident disease of or operative 
interference with ovaries, thyroid, or intracranial struc- 
tures, is usually attributed to pituitary insufficiency. The 
tiny, frail, delicate, fair-skinned dwarf demonstrating the 
Lorain—Lévi syndrome is the prototype of primary hypo- 
pituitarism. One should not, however, label as examples 
of pituitary deficiency all other hypogonadic individuals 
with no resemblance whatever to the Lorain type. One 
such group has now been conclusively proved to be due 
to primary lack of development of ovaries. 


Historical Background 

This is recent. In 1938 Turner described seven cases 
with webbing of the skin of the neck, cubitus valgus, and 
infantilism. He noted that the short webbed necks of 
his cases were not due to any vertebral abnormalities, 
and bore no relation, therefore, to the Klippel—Feil 
group of conditions. He thought the syndrome might 
be of pituitary origin. 

In 1942 Varney, Kenyon, and Koch reported the 
cases of four short, sexually retarded females who showed 
an increase of pituitary gonadotropins in their urine. 
Laparotomy demonstrated ovarian aplasia, which could 
not have been pituitary in origin in view of the urinary 
findings. The same year Albright, Smith, and Fraser 
(1942) independently demonstrated the primary origin 
of the syndrome and discussed in detail its differentiation 
from hypopituitarism on the basis of 11 cases of their 
own. 

In 1944 Wilkins and Fleischmann published an 
‘interesting and thoughtful analysis of this syndrome of 
ovarian agenesis. They again showed a primary lack of 
development of the ovaries, which were “ developed but 
little, if at all, beyond the stage of the primitive genital 
ridge.” They point out that affected persons, though 
sexually underdeveloped, are obviously female in appear- 
ance, habitus, organs, and inclinations, so that female 
differentiation itself must be entirely independent of the 
embryonic gonad. They divide the syndrome into three 
constituents—first, the gonadal agenesis and its conse- 


quences ; secondly, the skeletal abnormalities, which 
cannot be directly occasioned by the ovarian agenesis 
but must be associated congenital developmental ano- 
malies ; and thirdly, other congenital dysgeneses, parti- 
cularly involving the eye, ear, and aorta. They could 
find no evidence that the condition is hereditary. 

Lisser and his co-workers (1947) were able to report 
on 25 cases which they had personally observed. They 
remark upon their extraordinary uniformity in appear- 
ance and build, and use the term “ shield-like chest” to 
describe their patients’ frontal aspect. 


Salient Features of the Syndrome 


1. Gonadal.—Primary :—Lack of development of ovaries 
—surgical exploration of some cases (Wilkins and Fleisch- 
mann) has revealed “ovaries” consisting of a primitive 
genital ridge composed only of stroma-like cells. Epithelial 
or primordial germ-cell proliferation is absent. Secondary :— 
Primary amenorrhoea—this is invariable, and the usual 
presenting complaint. The vagina and uterus are infantile 
in size and in mucosal differentiation. The breasts are non- 
existent, the nipples pin-point. The pubic hair is usually 
present but scanty ; sometimes absent. Bone age is normal, 
or only slightly backward. Generalized osteoporosis of 
varying degree is present. Urinary gonadotropins are in- 
creased, the number of mouse units (depending on the 
method used) usually considerably exceeding 50 in 24 hours 
(Wilkins and Fleischmann, 1944; Sohval, 1951). Urinary 
17-ketosteroids are diminished but not absent, typical 
values being around 2-5 mg. in 24 hours. Insulin tolerance 
is normal, with normal hypoglycaemic responsiveness. The 
appearance is female. Libido is usually present, often 
strong, and normally heterosexual. O0cestrogen therapy leads 
to development of secondary sexual characters. 

2. Skeletal——Stature is short—around 53 in. (135 cm.}— 
not really dwarfed ; rarely tall (Sohval). The build is stocky, 
thick-set, with wide “ shield-like ” chest. The span is often 
wide, some inches greater than the height; otherwise the 
proportions are normal. Minor vertebral chondrodystrophy 
is common ; the cervical spine, although occasionally bifid, 
or fused as in Klippel—Feil’s disease, is usually normal. 
Webbed neck is usually but not invariably present. It is 
remarkable that this odd deformity is so commonly asso- 
ciated with ovarian agenesis and occurs only very rarely in 
other circumstances. Cubitus valgus—a decreased “ carry- 
ing angle” was part of the original syndrome described by 
Turner, bvt is not invariable. This obtuse angle between 
the humerus and radius is normally slightly smaller in 
females than in males, averaging 167 degrees (Gray’s Ana- 
tomy, 1944). Pes cavus, talipes, syndactyly, and various 
minor vertebral anomalies also occur. 

3. Associated Anomalies.—Ocular defects are curiously 
frequent, squint, ptosis, and cataract being the most com- 
mon. Coarctation of the aorta has been found several times, 
and hypertension of independent occurrence is mentioned 
by Wilkins and Fleischmann. Mental defett and deaf- 
mutism are reported by those authors. 


Diagnosis 

Originally the diagnosis of primary ovarian agenesis was 
established by two special procedures—the direct examina- 
tion of what genital tissue there was, usually by laparotomy, 
and the demonstration of increased urinary pituitary gonado- 
tropins, which exculpated the pituitary gland. It was 
gradually realized, however, that the clinical syndrome as 
outlined above was so characteristic that it could be diag- 
nosed without such elaborate enterprises; in fact, it has 
become one of the select group of disorders that can be 
diagnosed on sight (Case 2). The complaint of primary 
amenorrhoea, the stocky, thick-set, broad-chested, short 
individual, with webbed or at least short-looking neck, the 
lack of breast tissue, pin-point nipples, and minute pale- 
pink areolae make an unmistakable picture. Cases have 
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even been diagnosed before the time of puberty (Lisser 
et al., 1947), the skeletal changes being so characteristic (cf. 
Case 3). 

The elimination of hypopituitarism is easy: sufferers 
from this are truly dwarfed rather than small, frail and 
delicate rather than stocky; their necks are normal, their 
pubic hair is completely absent, their bone age is very back- 
ward, their gonadotropin output is very low, and their 17- 
ketosteroids are minimal. They are extremely sensitive to 
insulin, so that only one-fifth to one-tenth of the normal 
amount should be used for tolerance test if hypopituitarism 
is suspected ; and they show hypoglycaemic unresponsive- 
ness (Albright, Smith, and Fraser). Finally, oestrogens do 
not produce any response in respect of secondary sexual 
characters. 

The following cases all presented themselves at Groote 
Schuur Hospital within the course of a few weeks. 


Case 1 


A girl aged 18 complained of never having menstruated. 
She had always been somewhat smaller than her friends of 
the same age. Pubic and axillary hair had developed at 15. 
She was mentally bright and had done well at school. Her 
sex feelings were apparently normally strong. She had a 
“serious” boy friend. All 
her family were normal, in- 
cluding eight siblings. Ex- 
amination revealed a short, 
dumpy, bright girl with re- 
dundant skin folds each side 
of her neck (Fig. 1). Her 
left eye was red, the lids 
were swollen, and the eye- 
lashes deficient, owing to a 
congenitally blocked naso- 
lacrimal duct. Pubic and 
axillary hair was present in 
moderate growth. Breast 
tissue was entirely absent 
and the nipples were pin- 
point. The carrying angle 
was small (about 163 de- 
grees), but not excessively 
so. There was a mild pes 
cavus at rest. Her weight 
was 92 Ib. (41.7 kg.) ; height, 
56 in. (142 cm.) ; span, 60 in. 
(152 cm.); pubic height 
; (lower segment), 274 in. (70 

J cm.) ; upper segment, 284 in. 
~~ — L Webbed (72 cm.); head circumfer- 
ae ~@ «* ~~ ence, 21 in. (53 cm.). Her 

external genitalia and uterus 
were infantile, and uterine scraping produced no endometrial 
tissue. Other systems were normal. The blood pressure 
was 140/90 mm. Hg. 

Radiographs showed slight general osteoporosis. The 
bone age was within normal limits, a little behind that of 
the control of same age and sex. The right twelfth rib was 
missing, and there were minor irregularities of vertebral 
bodies. The skull was normal except for slight porosis of 
the middle table. The B.M.R. was —13% and —19% (two 
estimations on Sanborn metabulor); E.C.G. normal; and 
the Wassermann reaction negative. 

The first insulin-tolerance test showed resistance: 

Fasting .. a ian = .. 105 mg. per 100 ml. 
(capillary blood ; Hage- 

: dorn-Jensen method od) 
10 minutes after 4.5 units insulin I.V. 99 mg. per 100 ml. 








99 ” ” ” ” ” ” ” ” ” 


0 
30 > ” ” ” ” ” 98 %° ” 9? ” 
40 ” ” ” ” ” ” 108 ” ” ” ” 
60 ” ” ” ”? ” ” 9 ” ” ” ” 
Repetition of the test gave more normal figures ; certainly no 
undue sensitivity was shown. The 17-ketosteroids were (1) 


2.4 mg. per 24 hours (normal 6-15 mg.) ; (2) 2.6 mg.; serum 
cholesterol, 360 mg. per 100 ml.; urine gonadotropins 
(F.S.H.), positive at 96 mouse uterine units per 24 hours 
(method of Klinefelter, Albright, and Griswold, 1943). 
Stilboestrol, 1 mg. a day, was given for three weeks of 
every four, with ethisterone, 10 mg. a day, for the last 14 
days of each four-weeks cycle. An apparently normal period 
of five days’ duration occurred after the first month. Devel- 
opment of breasts and growth and pigmentation of nipples 
and areolae were evident after two months. 
Comment.—This was a very typical case of ovarian 
agenesis, with the low B.M.R. and high cholesterol (not 
repeated) as the only unexpected features. She bore no 
mental, clinical, or skeletal resemblance to a cretin. 


Case 2 


Within a week of the admission of Case 1, a coloured 
girl aged 17 presented herself, quite fortuitously, to one of 
us at the out-patient department. Her very appearance— 
short; dumpy, and short-necked, with ocular asymmetry— 
was enough to suggest the syndrome. After a complaint of 
primary amenorrhoea, we were able to predict the other 
typical features. She denied all sex feelings. All her family 
were normal, in- 
cluding two sisters. 

Examination re- 
vealed a_ short, 
thick-set girl with 
much redundant 
fat around the 
trunk. Her neck 
was short and 
broad, but without 
a definite “ web.” 
Her * eyes’ were 
asymmetrical in 
setting, the palpe- 
bral fissure being 
lower on the right. 
They also showed 
divergent _strabis- 
mus, with nystag- 
mus on looking to 
the right. Pubic 
and axillary hair Fy, 2.—Case etry of twelfth 
was absent. Breast ribs and oy four lumbar vertebrae. 
tissue was also ab- 
sent; the nipples were tiny and inverted. Her chest was 
thick-set and fitted the description “ shield-like.” Her weight 
was 91 Ib. (41.3 kg.) ; height, 51 in. (130 cm.) ; span, 51 in. 
(130 cm.); pubic height (lower segment), 24 in. (61 cm.) ; 
upper segment, 27 in. (69 cm.) ; head circumference, 21 in. 
(53 cm.). Internal examination of the genitalia was not 
permitted. Other systems were normal. The blood pressure 
was 145/85 mm. Hg. 

Radiographs showed slight generalized osteoporosis with 
coarsened trabeculation, particularly well seen in the 
sacrum (Fig. 2). Bony cortices were poorly defined. The 
hand bones were thin, but the bone age was normal. The 
twelfth ribs were small and asymmetrical, and one lumbar 
vertebra was missing (Fig. 2). The cervical vertebral line 
was straight but there were no individual abnormalities. 
The Wassermann reaction was mauitn The insulin 
tolerance was normal: 


Fasting 94 mg. per 100 ml. 
= minutes after 4.5 units insulin I.V. a. of eee 
ae ; ; ; oe. Seen : 
40 ” ” ” 75 ” ” ” 


The sPeetestensits were (1) 42 mg. per 24 hours, (2) 5.2 
mg.; serum cholesterol, 210 mg. per 100 ml.; urine 
gonadotropins, strongly positive at 192 mouse units (normal, 
under 50). 

Comment.—This was another typical case, though with- 
out true webbing of the neck. Complete absence of 
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secondary hair is not usual, but may occur in this syn- 
drome. Her measurements are actually the opposite of 
eunuchoid (with larger lower segment), and lend weight to 
the belief that the statural peculiarities are not themselves 
due to gonadal deprivation. She did not bother to follow 
her treatment schedule. 


Case 3 


A red-haired girl aged 9} complained of a discharging 
ear. Her performance at school was quite good. There 
was no relevant family his- 
tory. She is an only child. 

Examination revealed a 
short stocky girl, with strong 
muscles and a stumpy figure 
(Fig. 3). Her neck was very 
plainly webbed. Her head 
and eyes were not abnormal, 
except that her palate was 
high-arched. Although she 
was under 10 years old her 
nipples were certainly smal- 
ler than normal (Fig. 3)}— 
almost invisible. The 
“* shield-shape ” of her chest 
was undeniable. Her blood 
pressure was 160/100 mm. 
Hg. Her height was 44} in. 
(113 cm.}—normal 52 in. 
(132 cm.) ; span, 46 in. (117 
cm.) ; lower segment, 204 in. 
(52 cm.), upper segment, 24 
in. (61 cm.). 

Radiographs again showed 
mild generalized porosis with 
coarsening of bone structure, 
well marked around the 
+ ae ry — ~ acetabula. The bone age 
nipples, good muscular de- was normal. 

velopment. Comment. — Despite the 

young age and the absence 

of special examinations, we have no hesitation in forecast- 

ing a lack of development of breast tissue and of menstrua- 
tion. The hypertension was noteworthy. 


Factors Involved in the Syndrome 


The curious clinical attributes of these patients have 
made them subject to much pathogenetic speculation. Most 
writers, accepting a genetic ovarian defect, agree that this 
alone cannot explain all the abnormalities. The occurrence 
of multiple congenital anomalies in the syndrome makes it 
likely that shortness of stature is but one manifestation 
of a germinally defective soma, not directly related to the 
degree of ovarian agenesis (Sohval, 1951; Wilkins and 
Fleischmann, 1944). Indeed, a feature such as cubitus valgus 
is an anthropomorphic feminism, while skeletal lengthening, 
rather than shortening, typically follows oestrogen lack at 
an early age (“ eunuchoidism ”). 

The frequent osteoporosis may be ascribed to the loss of 
osteoblastic effect of oestrogens, and is comparable to the 
similar condition of menopausal women (Albright and 
Reifenstein). In this syndrome of ovarian agenesis, how- 
ever, the osteoporosis, although slight, is more universal 
than is the typical vertebral rarefaction of menopausal 
females. 

By the same token it has been suggested by Wilkins and 
Fleischmann that hypertension (present ‘in some degree in 
our three cases, without evidence of coarctation) is com- 
parable to that found in Cushing’s syndrome and the post- 
menopausal state in which there is also an oestrogen deficit 
associated with persistence of adrenocortical androgens. 

The extremely rare findings of good breast development 
(Lisser et al., 1947; Hertz et al., 1950) and of diminished 
urinary gonadotropins (Hertz et al.) with proved absence 
of ovarian tissue are not readily understood. 


Role of Adrenal Cortex 


The presence of a little pubic and axillary hair and urinary 
17-ketosteroids in Turner’s syndrome is ascribable with 
fair certainty to adrenal activity. Albright et al. (1942) 
contended that this adrenal cortical function is nevertheless 
below normal, conceivably as a result of altered pituitary 
stimulation in the anovarian state. He therefore blames the 
adrenal cortex for a decreased growth rate and consequent 
shortness of the patients. 

With this problem in mind, we applied some of the re- 
cently adopted tests for adrenal cortical function (Thorn 
and Forsham, 1950) to our Cases 1 and 2. Circulating 
eosinophils and the urinary uric-acid/creatinine ratio were 
determined before and after an intramuscular injection of 
25 mg. of A.C.T.H. (see Table). 














Thorn Test 
. | Eosinophils per c.mm. Uric-acid/Creatinine Ratio 
ase 
No. Before After Before After 
AcTH.|actH| Fall | cgcTH | ACTH.| Rise 
1 120 ~ $0 58-3% 0:36 0-67 83-7% 
2 80 30 62-5% 0-66 0:96 46-4%, 




















A fall of 50% or more in circulating eosinophils and a 
rise of more than 50% in the uric-acid/creatinine ratio are 
said to denote adequate adrenal cortical function. By 
these criteria, in neither Case 1 nor Case 2 were the 
adrenals responsible for any of the shortcomings; but it 
is by no means acceptable that such procedures test all 
functional modalities with equal fairness. Bartter, Forbes, 
and Albright (1950) measured the effects of A.C.T.H. 
administration on_ steroid, electrolyte, and nitrogen 
metabolism in a case of ovarian agenesis. They interpreted 
the results as confirming slight hypofunction of the 
adrenal cortex, but concurrent findings in a normal control 
are not given. Further study in this field may be of value 
in augmenting the scope of hormonal treatment in these 
little women. 


Summary 

All congenital hypogonadism is not of pituitary origin. 
The syndrome of primary ovarian aplasia is described, 
starting with a brief account of the history of the recog- 
nition of the condition. Turner in 1938 first remarked 
the peculiar combination of webbed neck, short stature, 
and female infantilism. The important features of the 
condition are considered, and these are so characteristic 
as to present an unmistakable and readily diagnosable 
picture, plainly distinct from primary hypopituitarism, 
cretinism, eunuchoidism, or any other clinical state. 
Final proof of diagnosis is to be sought in the urinary 
gonadotropin level and the laparotomy finding of lack 
of ovarian tissue, but these are really unnecessary 
embellishments of a cast-iron clinical diagnosis. 

Two illustrative cases are described, both with high 
urinary F.S.H. A third case is presented, and although 
the patient is only 10 years old we believe the diagnosis 
to be ineluctable. 

The curious conglomeration of congenital anomalies 
in the clinical picture is discussed. The modern tests of 
suprarenal function were applied to the first two cases, 
and normal responses were obtained. , 


We are pleased to thank Professor F. Forman for his interest 
and advice in this article, and Dr. W. H. Opie for permission to 
report the third case. Dr. H. Zwarenstein kindly performed the 
tests for gonadotropins. We are indebted to the radiological 
department of Groote Schuur Hospital for the x-ray film and to 
Mr. B. Todt for the photographs. 
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TABLE I.—Theoretical Features of Pure Germinal Agenesis, Pure 
Testicular Endocrinal Agenesis, and a Mixture of Both 
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re 2, 137. may also form a specifie hormone (Se » 1951). 
of Wilkins, L., and Fleischmann, W. (1944). Ibid., 4, 357. 
analogous condition. Sohval (1951), apparently agreeing 
with this, points out that there may be variable impairment 
9 of testicular secretory function in addition. There may thus 
— TURNER’S SYNDROME IN THE MALE be a variability in the presence and degree of hormonal dis- 
BY turbance in the “male Turner.” The theoretical effects of 
- pure germinal and pure endocrinal agenesis are shown in 
R. SOUGIN-MIBASHAN, M.B., Ch.B., B.Sc. Table I. 
“i @ * This consideration explains why the five cases of male 
Turner’s syndrome so far reported (Flavell, 1943; 
- W. P. U. JACKSON, M.D., M.R.C.P., D.C.H. McCullagh, 1948 ; Greenblatt and Nieburgs, 1948 ; Reforzo- 
F he D tment of Medicine, University of Membrives et al., 1949 ; Sohval, 1951)* are less homogenous 
: (From the Depar oe wT pase ) . Y than the female group, since they show varying degrees of 
. 7 oe endocrinal deficiency and will not, for instance, be expected 
x : : eile necessarily to have high urinary gonadotropins. The K.R.A. 
4 Turner’s syndrome in the female (Turner, 1938 ; Wilkins syndrome (Klinefelter, Reifenstein, and Albright, 1942) is 
t and Fleischmann, 1944 ; Lisser et al., 1947 ; Jackson and somewhat comparable, comprising azoospermia, small testi- 
cles, high urinary F.S.H., and gynaecomastia. The basic 


Sougin-Mibashan, 1953) is characterized by lack of de- 
velopment of the ovaries, short stature, webbing of the 
neck and other skeletal abnormalities. Ovarian agenesis 
means lack of Graafian follicles and hence an absence 
of both ova and female sex hormones (germinal and 
endocrinal deficiency). The affected person therefore 
is not fertile, does not menstruate, and lacks breast 
development, while her pituitary gland produces large 
amounts of gonadotropic hormone in an attempt to 
stimulate a non-existent end-organ. 


The Male Homologue 


It is not so easy to define the homologous condition in 
the male, because in the testis the germinal tissue and the 


endocrine tissue (believed to be situated in the Leydig cells) - 


are separate, so that a lack of development of either one 
or both might be claimed to represent the sexual side of 
“male Turner’s syndrome.” Engle (1950) suggested that an 
absence of tubular germinal epithelium should be the basic 


lesion is different—a hyalinization and sclerosis of tubules 
rather than a lack of development. This syndrome has been 
expanded by Heller and Nelson (1945) and Howard et al. 
(1950) to contain cases without gynaecomastia and with a 
variable degree of androgen insufficiency, while retaining 
the basic pathological change. As with the “ male Turner,” 
therefore, the K.R.A. syndrome becomes a resultant of mixed 
germinal and endocrinal deficiencies. The special features 
of Turner’s syndrome in the male, as in the female, include 
shortness and stockiness in stature and the various skeletal 
anomalies of which webbing of the neck is most outstanding, 
while the gonadal lesion is one of lack of development. 

Table II shows the nature of the “ mixture” of germinal 
and endocrinal defects in reported cases of male Turner’s 
syndrome and compares this with the K.R.A. condition. 
This table includes the following case, which we believe 
to be an example of male Turner’s syndrome. 





* Rossi and Caflisch (1951) mention other cases P nanag the Continental 
literature, but we lack detailed information concerning these 


TaBLe II.—Features of the “ Male Turner” and the Klinefelter-Reifenstein—Albright (K.R.A.) Syndrome 



































Classical Modified Flavell’s McCullagh’s | Greenblatt’s Reforzo— Sohval’s Present 
KR.A. K.R.A. Case Case Case — Case Case 
Testes .. .. | Small Small Small Small Small ; Small Small , Small 
Sperm .. .. | Azoospermia ; = — Azoospermia _ No semen No semen 
Penis... .. | Normal Variable Normal _ Large Normal Small . Normal 
Potency .. - * ” ” _ _ _ No ejaculation | Totally im- 
Body hair Masculine Sparse and Aged | Sparse and Vay balty 
” — — ia 
female - 10 female 
Voice ee ee ” ” High aa _ Masculine High-ish 
Gynaecomastia .. | Yes No —_ —_— —_ Yes No 
Stature .. .. | Normal Normal Short Short Short Short Short Short 
S a .. | Wide Wide _ — — a — Wide 
Cong ital anom- | Nil Nil Webbed neck, | Webbed neck, | Webbed neck, | Webbed neck, | Cubitus valgus, | Webbed neck, 
alies cubitus val- cubitus val- cubitus val- a val- cervical ver- no valgus 
gus, ce gus, micro- gus epican- tebral anom- 
spina bifida phthalmos tic folds alies 
Osteoporosis .. | No No _ — — Yes No Yes 
17-Ketosteroids Normal Low _— Low Low normal Low Low normal Low 
Testicular" biopiy - hyalin an oan Tubular hypo- | As in pitui Topstar spt] 
Testicular u sclerosis an - — plasia, no ubular s tary ubu apla- _ 
ization; clumps of es cells Leydig cells plasia, Leydig}; dwarfism sia, Leydig 
cells present cells present 








The on = 
and Harley (19 


lack of information. 


denotes 
51) and Dorff et al. (1948) without testicular bi 
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* Two similar cases in early childhood (aged 7 and 3 respectively) have been reported by Cunningham 
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Case Report 


A coloured houseboy aged 30, of simple, facile, cheerful, 
and deceitful character, came to hospital complaining of a 
vague respiratory illness. He had always been of small 
stature : height, 584 in. (149 cm.) ; span, 604 in. (154 cm.); 
lower segment, 29 in. (74 cm.); upper segment, 294 in. 
(75 cm.). His neck was markedly 
webbed (Fig. 2). There was no 
cubitus valgus. His muscles were 
very well developed—a midget 
“Mr. Universe.” Sexually he 
also appeared fully equipped 
(Fig. 1), yet he denied having 
ever experienced sexual feelings 
of any kind and stated he had 
never had an erection or an emis- 
sion.: (Curiously, one of the few 
reported male cases had an en- 
larged phallus (Greenblatt and 
Nieburgs, 1948) as a_ possible 
additional congenital abnor- 
mality.) We were unable to ob- 
tain a specimen of semen. There 
was some disagreement regarding 
the size and consistency of the 
testes — possibly smaller and 
firmer than usual. The prostate 
was small. The blood pressure 
was 145/75 mm. Hg. 

Radiographs showed mild 
generalized osteoporosis. The 
17-ketosteroids were 5.9 mg. per 
24 hours (single estimation— 
method of Holtorff and Koch, 
1940). The Wassermann reaction 
was negative. Urinary gonado- 
tropins: 96 units per 24 hours 
(method of Klinefelter, Albright, 
and Griswold, 1943). 

Unfortunately the crucial test 
—a testicular 
biopsy — was re- 
fused, and the 
patient left not 
only hospital but 
also the district 

















Fic. 1.—Short and mus- 

cular, with masculine 

stature and _ well-devel- 
oped phallus. 





belongings before 
we could get urine 
to repeat our esti- 
mations. However, 
the high gonado- 
tropins _ certainly 
confirm the pre- 
sence of primary 
gonadal deficiency. 


Summary 


We have ob- 
served a case 
representing Tur- 
ner’s syndrome in 
the male — the 
homologue of 
Ovarian agenesis 
with short stature and congenital anomalies. We have 
made this an excuse for a consideration of what the male 
homologue should be and for a comparison of this with 
the Klinefelter—-Reifenstein—Albright syndrome. 

We conclude that the absence of homogeneity in the 
various reports of these conditions is due to the separa- 
tion of endocrinal and germinal tissue in the male gonad, 














Fic. 2.—Note webbing of neck. 


with his employer's _ 


whereas in the female gonad one single tissue—the 
Graafian follicle—serves both endocrinal and germinal 
functions. 


We wish to thank Professor F. Forman for his interest, Pro- 
fessor G. C. Linder and Dr. H. Zwarenstein and their depart- 
ments for the special assay, and Mr. B. Todt for the photographs. 
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ELECTROLYTE IMBALANCE AFTER 
OPERATION FOR PITUITARY 
TUMOUR 


BY 
E. A. W. HOUGHTON, M.B., Ch.B. 


Senior House Officer, Department of Neurological Surgery, 
Frenchay Hospital, Bristol 


A proportion of patients who have a pituitary adeno- 
ma or cyst present clinical evidence of hypopituitarism. 
Further light has been shed on this syndrome by 
Sheehan (1939) and Sheehan and Summers (1949), and 
by the development of biochemical tests of endocrine 
function. 

In patients undergoing surgical treatment a hypo- 
pituitary crisis may be precipitated by the stress of the 
operation and by disturbance of function of the remain- 
ing pituitary tissue. This may prove fatal. Grant (1948), 
in his series of 71 cases, reported three in which a rela- 
tively simple operation was followed by stupor, coma, 
and death on the fifth, ninth, and twelfth days. At 
necropsy on two of these atrophy of the gonads and 
adrenal and thyroid glands was demonstrated. 

The crisis may present with a variety of endocrine 
and biochemical disturbances, but is commonly charac- 
terized by the gradual onset of drowsiness progressing 
to stupor and coma, usually over a number of days. It 
is sometimes preceded by convulsions (Sheehan and 
Summers, 1952). 


The management of hypopituitarism has advanced 
considerably in recent years. A combination of testo- 
sterone, thyroid, and deoxycortone acetate (D.C.A.) as 
substitution therapy is usually employed (Robertson and 
Kirkpatrick, 1951la), but cortisone and adrenocortico- 
trophic hormone (A.C.T.H.) have been used with more 
striking effect (Robertson and Kirkpatrick; 1951b ; Sum- 
mers and Sheehan, 1951 ; Rolland and Matthews, 1952). 


Treatment of the emergency of hypopituitary coma 
has been discussed by Sheehan and Summers (1952): 
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intravenous glucose, testosterone, thyroid, and the con- 
trol of hypothermia, if present, are all of value. Allott 
and Simmons (1951) describe a case which rapidly 
improved with cortisone. Caughey, James, and Macleod 
(1952) describe four patients who passed into a state 
of stupor following removal of pituitary adenomas, 
associated with a low blood sodium and chloride. In 
two cases cortisone was given with good effect, and 
subsequent substitution therapy with testosterone, 
thyroid, and D.C.A. was used. 

The following case is one of a series in which A.C.T.H. 
is being employed pre- and post-operatively in patients 
with pituitary tumours who show clinical or laboratory 
evidence of pituitary hypofunction. 


Case History 


A man aged 41 was first seen in March, 1950, complaining 
of headaches and impaired vision for the previous three 
months. He had also noticed impotence and loss of libido 
for about a year, and had come to dislike cold weather 
intensely. 

On examination he was found to be of normal physique. 
His skin was soft and pale, with absence of pigmentation. 
The facies was flabby, with pallor of the cheeks ; his speech 
was quiet and slow. Scalp hair was fine and silky and 
pubic hair was present, but the axillary hair and beard 
were scanty ; he shaved twice a week. The thyroid was not 
palpable, and there was marked atrophy of the testes. The 
blood pressure was 100/70 mm. Hg. There was early optic 
atrophy. Perimetry showed an early incomplete bitemporal 
hemianopia. The lumbar cerebrospinal fluid (C.S.F.) pres- 
sure was normal, and the protein 65 mg. per 100 ml. A 
radiograph of the skull showed an enlarged pituitary fossa 
with preservation of the posterior clinoid processes. 

During the next month the headaches became less severe 
and his vision returned to normal. Surgical intervention 
was deferred. After a few months of relief, however, his 
headaches returned, and during the latter part of 1951 his 
vision became steadily worse. He also suffered from intense 
lassitude and the facial hair became sparser. 

When readmitted to the neurosurgical unit in February, 
1952, his visual acuity was 6/9 partly for both eyes, there 
was marked bilateral optic atrophy, and the bitemporal 
hemianopia had increased. The blood pressure was 114/90 
mm. Hg; plasma cholesterol, 290 mg. per 100 ml.; and 
the C.S.F. protein had increased to 120 mg. per 100 ml. 
Laboratory tests of metabolic and endocrine function con- 
firmed the clinical evidence of a severe degree of pituitary 
hypofunction. The glucose-tolerance curve was “flat” 
(rising to 100 mg. per 100 ml. one and half hours after 
50 g. of glucose by mouth), and a fractional test meal 
showed a low gastric acidity. The Kepler test for adreno- 
cortical insufficiency gave a coefficient A of 10.8 (normal 
over 30). The plasma chloride level was 605 mg. per 
100 ml., and the urinary chloride concentration during the 
Kepler test was 11 g. per litre. 

Pre-operative A.C.T.H. substitution therapy (40 mg. 
daily intramuscularly) was begun 12 days before operation. 
This produced improvement in his physical energy, and he 
felt less lethargic than for many years. The laboratory tests 
were repeated after a week of treatment and significant 
changes in the results were noted. -The glucose-tolerance 
curve assumed normal proportions (rising to 182 mg. per 
100 ml. one and half hours after 50 g. of glucose) and 
there was an increase in the gastric acidity. The Kepler 
coefficient A was now 25.5 and the plasma chloride 630 mg. 
per 100 ml. During the test the urinary chloride concen- 
tration was 2.3 g. per litre. 

A right frontal craniotomy was performed on April 15 
by Mr. D. G. Phillips. Elevation of the frontal lobe 
revealed a rounded swelling arising from the pituitary fossa 
and displacing the optic chiasma forwards. Aspiration 
produced 4 ml. of dark-brown fluid containing cholesterol 


crystals. This was enough to decompress the chiasma, and 
after removal of a fragment of cyst wall the wound was 
closed without drainage. 

The immediate post-operative period was without incident. 
The blood pressure was maintained, and there was a rapid 
return of consciousness. A.C.T.H: (40 mg. daily) was con- 
tinued for the next six days, being reduced to 20 mg. over 
the final 48 hours. The urinary output remained within 
normal limits (1—1.5 litres a day) and there was no poly- 
dipsia. Two days after A.C.T.H. had been discontinued the 
patient vomited twice and the urinary chloride concentra- 
tion was found to be 11.8 g. per litre. He became rather 
lethargic and disinterested and continued so for the next 
few days. 

Twelve days after the operation he vomited again and 
complained of numbness in the left hand. He was found 
to have a hemiparesis affecting this side. Next day 
(April 28) the lethargy and drowsiness were more evident, 
and there was a marked generalized muscular weakness. 
The blood pressure was 100/80 mm. Hg, pulse rate 92, 
and temperature 98.6° F. (37° C.). Testosterone, 100 mg., 
— 5 mg., and thyroid, 4 gr. (16 mg.), were given 

aily. 

During the next 48 hours the blood pressure fell to 90/65 
mm. Hg, the stupor and hemiparesis became worse, and 
he had a number of epileptic attacks affecting the left side. 
Because of this, on April 30 the craniotomy wound was 
reopened under local analgesia. Apart from a small sub- 
dural blood clot and a localized collection of C.S.F. in the 
region of the optic chiasma, nothing abnormal was found. 
There was no significant brain oedema and it was doubtful 
if the findings adequately accounted for the late deteriora- 
tion. The wound was resutured with drainage, the bone 
flap being removed as a precautionary measure lest brain 
oedema occur. Penicillin, 100,000 units, was given four- 
hourly. 

On return to the ward the blood pressure fell to 80/65 
mm. Hg, and the pulse rose to 140. Blood transfusion 
and intravenous “‘ methedrine ” (30 mg.) had no effect on the 
hypotension. Estimation of the blood electrolytes revealed 
that there was a severe sodium and chloride deficiency. 
The plasma sodium was 287 mg. per 100 ml., plasma chloride 
539 mg. per 100 ml., and serum potassiuin 18 mg. per 
100 ml. (normal ranges being 310 to 345 mg., 590 to 625 mg. 
as NaCl, and 17 to 20 mg. respectively). 

A.C.T.H., 60 mg., was given intramuscularly, together 
with 30 g. of sodium chloride—20 g. as a hypertonic solution 
intravenously, and the remainder, with 5 g. of potassium 
chloride, by oesophageal tube. Within an hour of the 
saline administration the blood pressure rose to 100/75 
mm. Hg, and remained at this level; the patient also 
became more alert and easily roused to take fluids by 
mouth. 

Throughout the next day his improvement continued 
and the hemiparesis was now only just perceptible. Estim- 
ation of the blood chemistry showed that the plasma sodium 
was 306 mg. per 100 ml., and the chloride and potassium 
585 mg. and 18.4 mg. per 100 ml. respectively. The blood 
sugar was 164 mg. per 100 ml. Substitution therapy with 
80 mg. of A.C.T.H. per day was continued, plus supple- 
mentary sodium chloride by mouth to balance the urinary 
loss. 

His relative well-being was short-lived ; four days later he 
again became drowsy and unresponsive to questions. This 
was accompanied by pyrexia and signs of pneumonia. The 
penicillin was stopped and chloramphenicol, 1 g. six-hourly, 
substituted. He remained very ill during the next two 
days, and developed slight oedema of the hands and sacral 
region ; because of this the supplementary oral salt was 
reduced. An electrocardiogram at this stage showed low- 
voltage waves, but no evidence of hypoalkalaemia or hyper- 
alkalaemia or of hypocalcaemia or hypercalcaemia. The 
jugular venous pressure was not visibly raised. 

The urinary output, which had been balancing his fluid 
intake, fell on May 5 to 0.5 litre. Accompanying this, the 
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plasma sodium increased to 414 mg. per 100 ml. and the 
chloride to 719 mg. per 100 ml. There was a fall in the 
serum potassium to 14 mg. per 100 ml. These figures show 
sodium and chloride retention. Oliguria persisted for a 
further three days, his oedema became worse, and his 
general condition deteriorated still further. Intake of fluids 
meanwhile was 2-3 litres a day. Urea, 60 g. a day, was 
then given as a diuretic for three consecutive days, and pro- 
duced a good response. The urine output increased to 
3 litres a day and the oedema lessened. The blood electro- 
lytes fell to normal limits. 

With the return of his blood chemistry to normal, his 
condition began to improve steadily ; his temperature settled 
and the antibiotic dosage was reduced. Nine days after 
the second operation testosterone and thyroid were started, 
while the A.C.T.H.’ was gradually reduced in dosage each 
day, being finally discontinued two weeks later. During the 
following month his fluid and electrolyte balance remained 
satisfactory with a normal diet, and blood electrolyte estim- 
ations from time to time showed normal figures. Testo- 
sterone and D.C.A. were continued, but he remained 
lethargic and rather uncooperative in spite of his hormone 
treatment. Cortisone was not available. 


Discussion 


In this case A.C.T.H. substitution therapy appeared to 
be successful in tiding the patient over the stress of the 
operation on the pituitary cyst. After cessation of the 
treatment he slowly lapsed into the form of stupor char- 
acteristic of “‘ endocrine failure.” This was accompanied by 
a fall of blood pressure and loss of body sodium and 
chloride ; in fact, a high concentration of chloride in the 
urine together with a normal fluid excretion had been 
observed during the period before the collapse, but the 
significance of this was not then recognized. Daily estima- 
tions of the amount of salt excreted therefore appear to be 
important in such a case. 

Concurrently with his deterioration the patient developed 
a hemiparesis of the side opposite to that of the surgical 
approach. Focal epileptic attacks followed. These pheno- 
mena may have been due to local thrombosis, but it is 
strange that they improved so suddenly once the electrolyte 
balance was restored and A.C.T.H. recommenced. 

Re-exploration of the operation field did not reveal 
adequate cause for the late deterioration, and failed to 
produce an immediate improvement. The level of con- 
sciousness and the blood pressure improved after the 
replacement of body salt and the administration of 
A.C.T.H. 

The second relapse was associated with elevation of 
plasma sodium and chloride, oedema, and respiratory infec- 
tion. This responded to restriction of salt and the use of 
a diuretic and antibiotics. 

An abnormal water and electrolyte metabolism is often 
found in hypopituitarism, and is essentially similar to that 
occurring in Addison’s disease and in adrenalectomized 
animals ; there is failure of normal water diuresis, deficiency 
of sodium and chloride, and accumulation of potassium in 
the body. These features were present in the case described. 
Although the secretion of the electrolyte-regulating hormones 
of the adrenal cortex is not under the influence of the 
anterior pituitary to the extent, for example, of the hor- 
monies controlling carbohydrate and protein metabolism, in 
the absence of the adenohypophysis the adrenal cortex is 
unable to regulate the reabsorption of electrolytes by the 
renal tubules so as to preserve the constancy of the internal 
environment when confronted by physiological changes, 
‘variations in diet, and stress (Sayers, 1951). An interesting 
feature is that throughout the period of observation of this 
patient in hospital before and after operation, and also 
while he was being given A.C.T.H., most of his urine was 
passed at night, a reversal of the normal diurnal rhythm. 
This is in keeping with previous observations in hypo- 
pituitarism (Robertson, 1951). 


Summary 

A case of hypopituitarism due to a pituitary cyst is 
described in which A.C.T.H. was given before and after 
operation. 

Several days after cessation of treatment with 
A.C.T.H. the development of hemiparesis, epileptic 
attacks, and stupor was associated with sodium and 
chloride depletion. 


Rapid improvement followed correction of the 
electrolyte depletion and resumption of A.C.T.H. 
therapy. 


Onset of respiratory infection and oedema, with 
sodium and chloride retention, was associated with a 
relapse. This was relieved with antibiotics and induc- 
tion of a diuresis. 

The pituitary—adrenal relationship is discussed. 

It is concluded that constant attention to electrolyte 
balance is important in the management of such a case. 


I am grateful to Mr. D. G. Phillips for permission to publish 
this paper and for help and encouragement in its preparation. 
My thanks are due to Mr. W. B. Yeoman for many of the 


laboratory investigations. 
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MYOCARDIAL CALCIFICATION 
ASSOCIATED WITH PITUITARY 
ADENOMA AND OBESITY 


BY 


. P. G. CRONK, M.B., B.Chir. 


Lieutenant, R.A.M.C., Late House-physician, King George 
Hospital, Ilford 


Myocardial calcification without evidence of extensive 
tuberculous, rheumatic, or ischaemic heart disease is not 
common, and few cases have been reported. In the 
following case the gross obesity and large pituitary 
tumour add to the interest. 


Clinical History 


A woman aged 64 was admitted to hospital on a Saturday 
afternoon and died 36 hours later, before radiological or 
pathological investigations could be undertaken. Owing to 
her poor mental state an accurate history was out of the 
question, but her relatives said that her legs had been swollen 
for some 30 years and that more recently she had been short 
of breath. Nevertheless, in spite of her increasing disability 
—she had virtually been confined to bed for two years—she 
had refused to allow her doctor to see her. She had not had 
diphtheria or tuberculosis, nor had she been abroad. There 
was a family history of obesity, both parents and three 
siblings being overweight, and two of these had died of 
heart failure. 

Examination was made difficult on account of her vast 
size and rather bovine mentality. Her weight was estimated 
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at 23-25 st. (146-159 kg.) and her obesity was generalized. 
However, her legs appeared to be the most affected. The 
skin on her legs was hard and irregular, with gross hyper- 
keratosis and some hard pitting oedema, somewhat resembling 
elephantiasis at first sight (Fig. 1). 

On examination the pulse rate was 100, regular, and of 
fair volume, and the blood pressure was 160/120 mm. Hg. 
The heart sounds 
were of fair 
volume and 
seemed normal, al- 
though there was a 
harsh apical sys- 
tolic bruit. Both 
lung bases were 
very congested. 
Complete proci- 
dentia was present, 
and there were 
many _intertrigin- 
ous areas in the 
groins and  but- 
tocks ; the axillary 
and pubic hair was 
scanty. Unfortu- 
nately the optic 
fundi and visual 
fields were not ex- 
amined on admis- 
b acieseaiiline sion, as the pitui- 
Fic. 1.—Pseudo-elephantiasis and proci- tary adenoma was 

dentia. unsuspected. Digi- 

talis folium, 1 gr. 

(65 mg.) twice daily, mersalyl, and a reducing diet were pre- 

scribed. While in hospital the patient appeared to suffer 

from polyuria. She was not able to do very much for 

herself, partly on account of her size; she was therefore 

nursed on a mattress on the floor, as her weight was such 

that the combined efforts of four nurses were necessary to 

move her. She died rather suddenly for no apparent reason 
during her second night in hospital. 











Post-mortem Examination 


Her height was 5 ft. 34 in. (161 cm.) and her weight 
26 st. 4 Ib. (167 kg.). A smooth firm solid adenoma of the 
pituitary was found in a deep and wide pituitary fossa 
measuring } by 1 in. (1.9 by 2.5 cm.) ; the tumour weighed 
4.1 g. (normal weight about 0.5 g.), and was closely attached 
to the left optic 
nerve and internal 
carotid artery and 
had indented the 
hypothalamus. The 
cerebral arteries 
showed advanced 
atheroma without 
evidence of throm- 
bosis. 

Several nodules 
about the size of a 
pea were found in 
the space behind 
the posterior lobes 
of the thyroid and 
in the superior 
mediastinum, but 
none of them contained parathyroid tissue and they showed 
only lymphatic tissue on sectioning. The thyroid, ovaries, 
adrenals, kidneys, and gastro-intestinal tract were macro- 
scopically and microscopically normal. The lungs showed 
no evidence of new or old tuberculous infiltration, there 
was no apical fibrosis or calcification, and pleural adhesions 
were absent. The spleen was congested but normal histo- 
logically and weighed 450 g.; the liver weighed 2,150 g. 








Fic. 2.—Myocardial calcification and 
caseation. 


and was of normal texture, with no fatty degeneration histo- 
logically. The gall-bladder contained a large cholesterol 
stone. 

The heart weighed 950 g. when stripped of the very abun- 
dant surrounding fat. The pericardium was normal in 
colour and thickness, and there was very little pericardial 
fluid. The coronary arteries were patent throughout with 
only minimal atheroma, and their openings into the aorta 
were not stenosed. There was moderate aortic atheroma. 
The heart valves were all normal, with no fibrotic thicken- 
ing or calcification, and the chordae tendineae were not 
shortened or thickened. On sectioning the ventricles three 
or four large calcific masses (4 by } in—1.3 by 1.9 cm.—in 
diameter) with central areas of white caseous material 
(Fig. 2) were cut across with difficulty. Stained films of 
this caseous matter revealed no acid-fast bacilli. The cal- 
careous masses extended from behind one of the mitral valve 
cusps (but not continuous with it) about 2 in. (5 cm.) down- 
wards in the interventricular and left ventricular walls ; the 
masses were quite separate from each other and from the 
pericardium and epicardium. The myocardium between 
these masses looked healthy and was not fatty. Prolonged 
search was made for areas of calcification in other organs, 
especially the kidneys, lungs, and stomach, but no other 
calcified foci were found. The long bones were not 
examined, although the skull seemed normal. 

The histology of the pituitary adenoma was reported on 
as “ lightly staining cells forming a poorly organized tumour 
of the chromophobe type.” The heart contained “ caseous 
lesions in the myocardium into which extensive calcareous 
deposits have beeh laid down; there is a foreign body 
reaction around these calcified lesions with occasional foreign 
body giant cells, but no sign of a reaction suggestive of a 
specific granuloma.” 

After the necropsy the husband was interviewed, and in 
response to specific questions said his wife had had polyuria 
and polydipsia for three to four years. Her eyesight had 
been failing for the past two years ; and for the past three 
months she had had severe frontal headaches and had been 
drowsy in the daytime but wakeful at night. She had always 
been rather obese but had put on much weight since fhe 
age of 35. About a week previously he thought she had 
coughed up a little blood. Her periods had ceased at the 
age of 59. She had had no previous illnesses except 
“ bronchitis.” 


I wish to thank the Director-General, R.A.M.C., and Dr. 
R. B. Niven, under whose care the patient was admitted, for 
permission to publish this case record. I am grateful to Dr. 
T. B. Dunn, senior medical registrar, for his invaluable advice 
and criticism in the preparation of this report; to Dr. J. Spencer, 
pathologist, for the histological report; and to Lieutenant- 
Colonel J. B. Neal, for office facilities. 





All surgical operations likely to cause pain to animals 
must be carried out under an anaesthetic according to the 
Protection of Animals (Amendment) Bill published on 
July 30. The effect of the Bill, which was formally intro- 
duced as a private member’s Bill by Lord Stamp, is to repeal 
the Animals (Anaesthetics) Act, 1919, an extends the scope 
of the Protection of Animals Acts, 1911 to 1933. The Bill 
does not apply to operations performed on birds, fowls, fish, 
or reptiles. It covers “any operation with or without the 
use of instruments which involves any surgical interference 
with the sensitive tissues or the bone structure of an 
animal.” Operations excluded from this ruling include any 
experiment to which the Cruelty to Animals Act, 1876, 
applies ; first aid in emergencies ; docking dogs’ tails before 
their eyes are open ; castrating domestic animals before they 
reach the prescribed age ; and any minor operation which, 
because it is quick or painless, is not normally performed 
by a veterinary surgeon. The Bill is being put forward 
because of the great advances in the development of anaes- 
thetics since the 1919 Act was passed. 
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HOP DERMATITIS IN HEREFORDSHIRE 


BY 


J. S. COOKSON, M.D. 
County Medical Officer of Herefordshire 


AND 


ANN LAWTON, M.D. 
Dermatologist, Hereford and Shrewsbury Hospitais 


The object of this investigation was to try to discover 
the incidence of hop dermatitis among workers in the 
hop-yards in Herefordshire and also try to establish the 
cause and nature of the dermatitis. 

The use of hops for flavouring and preserving beer 
was known long before 1549, when it is thought hops 
were first cultivated for this purpose on any large scale 
in England. For a time in the sixteenth century hops 
were regarded as noxious and their use was forbidden. 
Hereford City Regulations, 1557 (Morgan, 1945), has 
the following entry : “ And that no bruer shall sett Anye 
hoppes or asshes in theire Ale upon peyne of XX° for 
evy defalte.” Hereford people, however, thought the 
risk of this “ peyne ” worth taking, as in 1513 the follow- 
ing culprits were brought before the jury at Views of 
Frankpledge : “‘ Wyllm Collyer for bere Hoppis in ye 
ale, Alson Coke for bere hoppis in hyr ale,” with a num- 
ber of other citizens. It can be assumed therefore that 
Hereford people have been picking hops at least since 
the early sixteenth century. 

In the county “ hop rash” is well known by all hop- 
workers. It is thought to vary in incidence from year 
to year in relation to the weather and to be fairly com- 
mon among pickers but rare among other hop-workers. 
Hop rash is usually assumed by pickers to be caused by 
the hop-washes. 


History of Hop Dermatitis 


In 1924 O’Donovan described two cases of acute contact 
dermatitis on exposed surfaces developing in two girls after 
visits to the hop-gardens of Kent. He says that, in spite 
of the annual exodus of Londoners to the hop-gardens, the 
dermatitis had not been seen previously at the London 
Hospital, and suggests that this is because the condition is 
rare, that hop-picking is a holiday, and that people who 
develop dermatitis do not again go hop-picking. O’Donovan 
quotes Samuel Dale, who in 1693 wrote on hops: “De 
Lupulo Salictario—Extrinsicus sedebat dolores,” and Bad- 
ham, who: in 1834 described the case of a girl of 14 who 
developed dermatitis of the hands and face after placing 
her hands in a bin of hops to warm them. 

Lewith (1928) did patch tests with hop-cones on three 
cases in female hop-pickers, with positive results. His 
attempt to reactivate the dermatitis by giving lupulin, a 
hop extract, by mouth failed. He thought there was no 
doubt that the dermatitis was due to contact with the hop- 
cones. Smithies (1929) saw 52 cases of hop dermatitis 
among 1,172 patients attending a clinic for hop-pickers. She 
quotes the observation of Galbraith (1924) that a number 
of cases of hop dermatitis appeared in a year when no 
washes were used, and also points out that the regular 
garden workers who use the washes most do not suffer from 
the condition. She suggests that a protein sensitization from 
inoculation of hop juices or pollen through scratches from 
the spines on the hop-bines may be the cause. Schwartz 
et al. (1947) state that hop dermatitis is often accompanied 
by conjunctivitis, but have nothing further to say about 
the cause of the dermatitis. 


' dermatitis is rare among children. 


Incidence in Herefordshire in 1952 


In the previous four years only one case of hop derma- 
titis had been referred to the dermatological out-patient 
department in Hereford. The district nurses and medical 
practitioners working in the hop-picking areas were there- 
fore asked to report cases of hop dermatitis to the dermato- 
logist. As it was thought that this method would miss most 
of the mild cases, at one hop-yard employing 450 pickers 
the bushelling clerk, a V.A.D. nurse, who saw all the 
pickers at work every day, sought out and reported every 
case. 

As dermatitis is almost unknown except at hop-picking 
time, the investigation started with the picking season on 
September 4, 1952, and continued until the end of picking 
on October 7. The first case was reported on September 13, 
the last on October 4. The estimated number of adults. 
regularly employed in hop-picking in Herefordshire in 1952 
was 30,000 (G. P. Chater, 1952, personal communication). 
This does not include an unknown number of people who 
visit their friends and relations in the hop-yards for short 
periods of perhaps half a day. These people make an 
accurate estimate of the incidence of dermatitis impossible. 

Twenty-two cases were reported to the dermatologist and 
were classified as follows: 

Severe: forced to give up picking .. 11 

Moderate: carried on picking, rash persisted but 
cleared when picking stopped 

Mild: carried on, rash cleared before the end of 
picking i ve 


Apart from the difficulty ‘of cn i, this total does 
not give a true picture of the real incidence of hop derma- 
titis for the following reasons: (1) Hop-picking is a pleasant 
and lucrative occupation ; pickers will not give up before 
the end of the short season unless forced to do so by the 
severity of their dermatitis. (2) Many cases are mild and 
even transitory, the cause is known, and recovery is certain 
when picking stops, therefore pickers do not seek medical 
help even in 1952. However, the 11 severe cases may be 
a fairly accurate figure for the incidence of this type of 
case among the 30,000 (plus) pickers in 1952, as such cases 
would have been forced to seek medical help. The most 
that can be said, therefore, is that in Herefordshire in 1952 
severe dermatitis was uncommon, about one case in 3,000 
pickers. 

Some idea of the incidence of all types of hop dermatitis 
can be obtained from the figures supplied by the V.A.D. 
nurse working in a hop-yard employing 450 pickers. She 
reported 12 cases: six were of a mild transient type and 
were not seen by the dermatologist ; six were seen—one 
severe, two moderate, and three mild. From this report, 
so far as it goes, it seems possible that a mild dermatitis 
was fairly common in Herefordshire in 1952, about one 
picker in 30 being affected. 


Clinical Findings 

Unlike most cases of contact dermatitis seen in out- 
patients, the history in these cases could be obtained fairly 
accurately, and the dermatitis appeared in healthy cheerful 
people bent on a lucrative holiday and not bedevilled by 
thought of compensation. The dermatitis was therefore 
seen in an unusually clear field. 

Of the 22 cases reported, 17 were seen personally—of 
whom 12 were given patch tests—three were seen by other 
doctors, and two were not seen. The patients came from 
11 hop-fields situated in all the different hop-growing areas 
in Herefordshire. There were five men and 17 women. 
This is of no significance, since there are many more female 
than male pickers. At one farm, for example, there were 
410 women and only 40 men. The ages range from 15 
to 71. This agrees with the usual finding that contact 
Apart from two cases 
in sisters, no family history of hop dermatitis was dis- 
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covered. Two patients gave a history of contact dermatitis 
to other irritants. There was no obvious evidence of psycho- 
logical stress and strain, patients compared favourably with 
the average run of dermatological patients in this regard. 
No one wanted to give up picking, in fact the patients were 
upset if they were forced to do so, and the cry of compensa- 
tion was not heard once. 

Socially patients varied from the poorest caravan dwellers 
to undergraduates. Secondary infection of the dermatitis 


was seen in only two cases. The dermatitis was papular - 


and oedematous rather than weeping, and this would help 
to prevent secondary infection. 

The following case histories illustrate typical hop 
dermatitis. 

Severe Dermatitis—A healthy housewife aged 29 had no 
previous history of skin trouble other than dermatitis due 
to hops. She was born in Herefordshire, but lived away 
and was visiting the county for the hop-picking. Her mother 
had picked hops during many seasons without trouble. The 
patient had often been in hopyards for odd days as a child, 
but had had no sign of dermatitis until the age of 21, when 
after picking hops for one afternoon she developed a rash 
on her face, arms, and legs which lasted for three days. 
She had not visited a hop-yard again until 1952. She 
started picking on September 10, and by the evening felt a 
rash under the skin of her face. She picked again on the 
following afternoon, but the rash became worse and she 
did not pick again. When seen on September 13 she had 
gross oedema of eyelids, nose, and lips, with.erythema, and 
an itchy papular eruption on the face, between the fingers, 
and on the dorsum of the hands, extending up the flexor 
surface of the forearms to the elbows. Antihistamines by 
mouth and sedative applications were prescribed. By Sep- 


. tember 15 the condition was beginning to settle down, and 


by the 22nd the oedema had subsided completely, the skin 
was peeling, and there was a slight vesicular eruption on 
the fingers which disappeared during the next seven days. 
Patch tests to hop-cone on September 22 and October 25 
were strongly positive. 

Moderate Dermatitis—A healthy male undergraduate with 
no previous history of skin trouble was working as a 
busheller. He plunged his right arm with the bushel 
measure into the picker’s crib of hops and helped the hops 
into the measure with his left hand. He started work on 
September 4, having never previously seen a hop. After 
eight full days of bushelling he developed an irritable 
papular eruption on the back of his hands and the flexor 
surface of his forearms, corresponding fairly accurately to 
the site of staining from the hop juices. He carried on 
with his work and the dermatitis was little different when 
he was seen 10 days later. He then had a slight erythema 
round his eyes and at the side of his nose. A patch test 
to hop-cone on his back was strongly positive. He was 
treated similarly to the previous case and went on with 
his work until October 3 without much discomfort. On 
October 6 his skin was almost clear. 

Mild Dermatitis—A healthy female publican aged 45, with 
no previous history of skin trouble, had been in the hop- 
yards every year since the age of 1. Her mother had also 
picked hops for many seasons without trouble. She started 
picking on September 4, and 11 picking days later developed 
an oval erythematous area with itchy papules on the dorsum 
of her right forearm and erythema and slight swelling round 
the eyes. This persisted for five days and disappeared, in 
spite of continued picking, without treatment. The site of 
the eruption on the forearm was the same as a painful area 
due to tenosynovitis or hop gout. No embrocation had 
been used, but she had rubbed the area with hop-stained 
fingers. A patch test to hop-cone was negative on a day 
when the rash had recovered. 

The degree of severity and the number of days picking 
before the development of dermatitis in 18 cases classified 
according to their previous history of hop dermatitis or of 
contact with hops is summarized in Table I. From these 
results it seems that hop dermatitis is a true sensitization 


dermatitis, in that the skin has to be previously exposed 
to the sensitizing agent and the dermatitis recovers when this 
is removed (Hellier, 1950). 

Cases with a previous history of dermatitis all developed 
an attack within 48 hours of exposure in the hop-yard. In 
new cases length of exposure varied widely and did not 
seem to depend on the type of the subsequent attack. As is 
usual in contact dermatitis, there seemed to be no reason 
why these particular individuals should be sensitive to hops. 

Prognosis could also be assessed and was in accordance 
with the view of Hellier (1950) that hardening in contact 











TABLE I 
Previous History of No Contact Type 
No : _ Except of 
, Dermatitis Picking “* Stripping ” Dermatitis 
} ; day Severe 
3 2 days Moderate 
4 1 day Severe 
5 _ Moderate 
6 Not known Severe 
7 a. es Moderate 
$ H =. Mild 
10 - Severe 
11 we ss Mild 
1 2 9 ” ” 
13 S « ‘i 
14  « * 
15 8 days Moderate 
16 aP- os Severe 
1 7 1 7 ” ” 
18 10 ” ” 

















dermatitis, as described by Schwartz et al. (1947), occurs 
only in mild cases, while the more severe ones become pro- 
gressively worse with each exposure. 

Apart from the mild cases which recovered during this 
season, a case of hardening was found in the sister of one 
of the cases. This woman had picked for three seasons 
without trouble, but developed moderate dermatitis during 
her fourth season, mild dermatitis during her fifth season, 
and this season had picked free of trouble again. One 
case of moderate severity seen two months after the end 
of the season still had a chronic eczema of the hands at 
the site of previous dermatitis. This result may be an 
alternative to hardening in some patients. 

Daily weather reports were obtained from the county 
observatory to try to correlate the development of new 
cases with periods of sunshine. This was not possible, but 
it is probable that the weather over the whole picking 
season may affect the incidence of dermatitis. September, 
1952, was the coldest in Herefordshire for 80 years, the 
mean daily maximum temperature of 59° F. (15° C.) being 
without precedent (F. G. Parsons, 1952, personal communi- 
cation). This may account for the low incidence of severe 
dermatitis this year. It is hoped to study weather influence 
in subsequent years. 


Possible Causative Factors 


To discover the cause of hop dermatitis a search was 
made for a sensitizing agent. Three possibilities were 
explored. 

(1) Insecticides and Other Washes.—The evidence against 
these is as follows. First, hop dermatitis was described by 
Badham in 1834. Sulphur was first used as an insecticide 
for hops in about 1850 (Parker, 1934). All other insecti- 
cides were introduced later. Secondly, hop dermatitis is 
almost unknown among cultivators. One case which was 
thought to be due to hop pollen was reported by Dr. J. C. 
Taylor, of Goudhurst. The number at risk must here be 
taken into account. For example, on a first-class Hereford- 
shire hop-farm employing more than 450 pickers, only 
23 people are employed regularly in cultivation, with an 
additional 15 at hop-tying. Hop-pickers would come into 
contact with sprays if these were present on hop-cones. 
The fate of the following sprays was therefore investigated : 
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(1) Nicotine : this evaporates (A. H. Burgess, 1952, personal 
communication). (2) Sulphur: this may remain on hops 
until they are dried in kilns, when it is usually driven off 
(Burgess, 1952). (3) Bordeaux mixture : correctly applied 
the hops should be free of copper at picking (Lloyd Hind, 
1948). (4) Pestox : contamination with organo-phosphorus 
compounds may be fatal in a few days (Barnes and Davies, 
1951)}—these are applied according to regulation to prevent 
contamination. Sulphur, therefore, is the only one of these 
insecticides which need be considered. 

(2) Insects on Hops.—At least 11 caterpillars are found 
on hops (Theobald, 1925). Of these the caterpillars of the 
pale tussock-moth, or hop-dog, the vapourer moth, and the 
dock-moth are hairy and in the caterpillar stage in Sep- 
tember. Hop dermatitis often starts on the face, but never 
round the neck, which is the usual site for caterpillar derma- 
titis. ‘“ Hop-fleas” are present and bite the legs of pickers. 
The spots caused by these are distinguished easily from 
dermatitis by the pickers. 

(3) Hop-cones.—These are the female inflorescence of the 
dioecious hop-plant and ripen in early September, when 
they are aromatic and sticky with resin. The aroma is 
due to hop-oil and the pickers are in contact with this in 
the atmosphere and also have it on their hands mixed with 
hop-resin. In view of the importance of hops in the brew- 
ing industry, much work has been done on hop-oil and 
hop-resin, so that in addition to patch tests with hops it 
was possible to use the different hop products as well. The 
content of these oils and resins is at a maximum when the 
cones are ripe in September. The bines are pulled down 
from the wires and the cones picked off one by one. A 
good picker can pick up to 20 bushels in a day, and picks 
for about 30 days each season, from 7 a.m. to 4 p.m. The 
contact with the hops is therefote a concentrated one. 


Results of Patch Tests 


Hop-cone.—The cone was bisected and the cut surface 
applied to the skin away from the site of dermatitis under 
lint, jaconet, and strapping for 48 hours. A control test, 
omitting the cone, was used. Severe cases were not tested 
until the dermatitis had subsided. The results (see Table II) 
were : 

Cultivated hops possibly contaminated with sulphur: eight 
tested—six positive, one doubtful, one negative. 

Escape hops from bine on telegraph pole, no possibility of 
contamination with sulphur: five tested, all positive. 

Controls: 12 used, all negative. 

The doubtful and negative tests occurred in patients whose 
dermatitis had recovered, although picking continued, before 
the test was read. Oedema was severe around the erythe- 
matous positive patch test. From this it seems highly likely 
that the hop-cone itself is the cause of the dermatitis. In 
order to exclude contamination with caterpillar hairs and 
to try to pin down the sensitizing agent, further patch tests 
were done using hop-oils and hop-resins. The oil would 
be present on the face and hands; the resin would be on 
the hands and brought to the face by the fingers. 

Soft Resin, Total Resin, Humulone, Lupulone.—These 
were prepared by Messrs. Bencard. Appropriate control 
tests were made from material supplied by the Brewery 
Research Association. Nine patients were tested, all of 
whom had previously given positive results to hop-cone. 
Two were positive to all four tests ; one was positive to soft 
resin and total resin; and six patients negative to all four 
tests. 

Hop-Oil.—This was obtained from three sources. Oil A 
(from Messrs. Bencard) on prepared patch tests. This oil 
was known to be one year old. The nine patients tested 
were all positive to hop-cone ; eight were negative and one 
was positive to hop-oil. Oil B (from Cheltenham Brewery). 
This also was an old oil. It was applied on lint under 
jaconet and strapping. Two patients were tested, one was 
positive and one was negative. The positive patient was 
one of those who gave positive results with the four resin 
patch tests. Oil C (from Messrs. White, Tomkins, and 


Courage) was freshly distilled oil from fresh green hops 
and was applied on lint as above. Seven patients were 
tested, six were positive and one was doubtful, possibly due 
to evaporation of oil before test could be used. Two of 
these positive patients gave positive results with some or all 
of the resin patch tests. 


TaBLe II.—Results of Patch Tests 


























Hop-cone Resins Hop Oils 
No: Culti Soft | Total | H Li = — 
; ‘ulti- ‘o' umu- upu- 
vated Escape Resin | Resin} lone lone A B Cc 

1 + + + + + + + 

2 4 + + + + + - + 
17 + + + - - - - + 

3 + - - - - _ + 

4 + - - - _ - + 
16 + - - - - - + 
18 + - _ _ = - + 
15 + + ~ - - - - ? 
8 | 2+ - ~- - = ~ 

9 + 

10 + 

ia - 





























Discussion of Results of Patch Tests 


Where accurate histories could be obtained it was found 
that dermatitis started on the face in seven patients, and 
in three of these the hands were not affected. In three 
patients the dermatitis started on the hands and spread to 
the face. In“view of this, and the probable variation in 
incidence with the weather, a volatile agent seemed likely. 
Hop-oil is such an agent, as it consists of a mixture of 
essential oils. Fresh hop-oil is known to differ from old 
oil in that it contains 40% myrcene which is oxidized and 
disappears in old oil (Lloyd Hind, 1948). From the patch 
tests it seems possible that myrcene might be one of the 
sensitizing agents responsible for hop dermatitis. If the 
sensitizing agent is in fresh hop-oil, it seems surprising that 
kiln workers do not commonly develop dermatitis. Again 
the number at risk has to be considered—10 kiln workers in 
proportion to 450 pickers. In the kilns, also, the fresh 
hops are not handled by the workers but spread with flat 
shovels. The hops awaiting drying are kept in sacks and on 
the drying racks ; some of the oil myrcene is lost in the air 
current used in drying (A. H. Burgess, 1952, personal com- 
munication). 

If dry hops contain little myrcene they may be less 
likely to cause dermatitis, as seems to be the case both in 
breweries (R. Webb, 1952, personal communication) and 
in the hop-markets. The commercial manager at the Hop 
Marketing Board (Mr. F. H. Job) gave the following inter- 
esting information. Among about 250 people employed he 
has heard of only one case. These people are constantly 
taking samples from the pockets of dry hops and testing 
them by rubbing between the palms, which are then put 
up to the nose to obtain the full aroma. It seems highly 
likely, therefore, that the sensitizing agent has been removed 
in the drying, otherwise cases of dermatitis might be 
expected frequently among the samplers. 

Unfortunately this explanation does not cover the patients 
who gave positive patch tests to resins. “The fact that they 
were positive to all four tests in two cases might be 
explained if the substances provided for the tests were not 
absolutely pure. There is probably no chemical relationship 
between the constituents of the oil and those of the resins 
(A. P. Tatchell, 1952, personal communication). The two 
patients who gave positive patch tests to both fresh hop-oil 
and resins had severe dermatitis, two of them with rapid 
development of acute oedema and erythema after a short 
contact. The patch tests were not part of a general sensi- 
tivity, however, as the controls were negative and the tests 
did not reactivate the dermatitis which had subsided. 

It is possible that two sensitizing agents are involved, with 
fresh hop-oil as the more usual one. On the other hand, the 
explanation may lie in further elucidation of the chemistry 
of the hop-cone. 











Ps 
re 
ue 
of 
all 


| 


me" ww OO && 


i ee de ee ee ee 











Aua. 15, 1953 


HOP DERMATITIS IN HEREFORDSHIRE 


379 


BrIrIsH 
MEDICAL JOURNAL 





Summary 


Hop dermatitis in Herefordshire was studied during 
the 1952 picking season, which was regarded as a light 
season for dermatitis. 

Accurate estimation of the incidence of dermatitis was 
impossible, but it was thought that most of the severe 
cases were seen. The incidence of this type of case in 
Herefordshire in 1952 was found to be about 1 case in 
3,000 pickers. 

Daily observations of 450 pickers showed a much 
higher incidence of mild dermatitis : approximately 1 in 
30 of these pickers developed some type of dermatitis. 

It therefore seems probable that, while severe cases 
are rare, mild cases may be fairly common. 

Hop dermatitis in some cases tested seemed to be due 
to a sensitivity to fresh hop-oil, of which myrcene may 
be the active ingredient. In three cases sensitivity to 
hop resins was also present. No satisfactory explana- 
tion of this is forthcoming at present. 

It is suggested that the rarity of hop dermatitis among 
workers in dried hops is due to the fact that the sensi- 
tizing agent is driven off in the drying process. It is 
concluded that this is just as well, in order that the use 
of hops may continue. Harrison’s words in his Descrip- 
tion of England in 1577 are still true in 1952 : “ For if 
your Ale may endure a fortnight your Beere through 
the benefice of the hop shall continue a month, and 
what grace it yieldeth to the taste all men may judge 
that have sense in them.” 


We thank the medical practitioners and district nurses 
of Herefordshire who sent us the patients, and particularly the 
patients themselves, who were most helpful about patch testing. 
We also thank Dr. A. H. Burgess, head of hop research, Wye 
College; Mr. R. Webb, of Cheltenham and Hereford Brewery ; 
Mr. Milner, of Messrs. Bencard; Dr. Bernard Tate; and the 
Davies family, of Claston, Herefordshire, for much help. 
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The joint committee set up in 1946 by the National Insti- 
tute for the Blind and the London County Council to advise 
on the use of optical aids for the partially sighted has now 
published its report (N.J.B. Bulletin No. 19). The search 
for a good magnifying lens capable of covering an entire 
printed page has resulted in the production of special bin- 
oculars which fit over the nose. Various types of desk 
lenses are also described and illustrated. Another method 
advocated is the projection on to a screen of micro-filmed 
books, newspapers, etc.; the advantage of books en micro- 
film over other aids is that greater magnification can be 
obtained without loss of contrast and with no distortion. 
Suitable projectors cost about £20. Tests on partially sighted 
children show that in some cases the use of contrasting 
colours, such as blue chalk on yellow board, improved the 
visual impact of reading and writing. At one school a 
preference for black crayon on white paper was expressed. 
The report may be obtained from the National Institute 
for the Blind, 224, Great Portland Street, London, W.1. 


RAPID METHOD FOR DETECTION OF 
BARBITURATES IN URINE AND 
STOMACH CONTENTS 


BY 


R. MARSHALL, M.B., M.R.C.P. 


Registrar, Medical Professorial Unit, St. Bartholomew’s 
Hospital 


Treatment of barbiturate poisoning by analeptics is not 
without danger, and a rapid method for the detection of 
barbiturates in urine and stomach contents is of value 
in doubtful cases. Several “ rapid” methods (Griffon 
and Le Breton, 1938, Denis and Lambrechts, 1940; 
Merley, 1948; Goldbach and Opfer-Schaum, 1949; 
Selwyn and Dark, 1950) have been described for detect- 
ing barbiturates in urine, but the procedures take from 
one to three hours. 

A micromethod for the detection of barbiturates in 
urine, cerebrospinal fluid, and blood has been described 
by Kresbach and Gomahr (1951), and a modification of 
this method, making it less sensitive but more rapid, has 
been used for the detection of barbiturates in urine and 
stomach contents. 


Principle of the Method 


The acidified urine or stomach washings are extracted 
with chloroform. This is carried out in one stage, and the 
volume of chloroform is kept small so that the time required 
for evaporation is not excessive. Chloroform is used in 
preference to ether because of the inflammatory nature of 
the latter. The chloroform extract is dried and decolorized. 
Activated charcoal is used for decolorization because, 
although it absorbs some of the barbiturate, it is more 
effective than any other agent and the loss of some of the 
barbiturates is not serious. The chloroform extract is evap- 
orated to dryness and the presence of barbiturate in the 
residue is tested for by its reaction with cobalt nitrate and 
ammonia vapour. 

Reagents Required—Chloroform ; dilute sulphuric acid 
(approximately 10% w/w); sodium sulphate (anhydrous); 
a mixture of activated charcoal 3 parts and magnesium 
oxide 1 part; cobalt nitrate 1% w/v in absolute methyl 
alcohok; and ammonia solution (S.G. 880). 


- Procedure 


About 50 ml. of urine or stomach contents are acidified 
with 4 ml. of dilute sulphuric acid and shaken with 20 ml. 
of chloroform in a separating funnel for one minute. 
Stomach contents should be strained to remove solid 
material, although any portions of tablets or capsules 
which are present should be included in the sample. 

After allowing the chloroform emulsion to settle out, 
the chloroform layer is run off into a 250-ml. conical flask. 
Enough anhydrous sodium sulphate (5-10 g.) is added to 
dry the chloroform emulsion, so that, after shaking, the 
sodium sulphate separates out from the clear or slightly 
opalescent chloroform. About 0.5 g. of the activated char- 
coal mixture is added, the resultant mixture being shaken 
and filtered through a No. 43 Whatman paper into a 100-ml. 
beaker. The filtrate should be crystal clear. The filtrate 
is then evaporated to dryness on a boiling water-bath. 
Towards the end of the process the beaker is tilted so that 
the final residue is confined to a small area of the beaker. 

The residue is rubbed off the bottom of the beaker, using 
a small piece of filter paper fastened over the rounded 
end of a glass rod so that most of the residue, which is of 
a pale yellow colour, is concentrated on an area about 2 mm. 
in diameter in the centre of the paper. The paper is then 
removed from the glass rod, flattened out, and a drop of 
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the 1% cobalt nitrate solution is added to the residue. This 
is dried by warming over a flame and then the paper is 
exposed to ammonia fumes by holding it over the mouth 
of a bottle containing strong ammonia solution. A positive 
reaction is shown by the development of a reddish-violet 
colovr in the region of the residue. The colour is best 
seen by transmitted light. 

Weak reactions may sometimes be intensified by adding 
another drop of cobalt nitrate solution. The colour given 
by a strong positive reaction is fairly stable, but a weak 
positive reaction tends to fade after a few minutes. 

The time required for carrying out this procedure is less 
than 15 minutes. 

‘ Results 


Tests were carried out on solutions of the common barbi- 
turate derivatives in urine. The solutions were made up 
from powder or from the commercial tablets ; the derivatives 
used, together with the results obtained, are shown in the 
Table. 

Results of Tests 











Concentration per 100 ml. of Urine 
Barbiturate Derivative 
2 mg. 1 mg. 0-5 mg. 
Soluble barbitone a ++ . - 

o phenobarbitone . . ++ ++ - 
Amy'obarbitone sodium ++ ++ + 
Quina!barbitone .. ‘ ++ + 
Butobarbitone ++ a + 
Pentobarbitone ++ + 
** Allonal ” ++ ++ + 














++=Positive. + —=Weak positive. 


The use of a larger volume of urine made weak positive 
reactions rather stronger, but strong positive reactions were 
not appreciably affected. The urine of patients having thera- 
peutic doses of barbiturate derivatives were also tested. The 
urine of patients having barbitone or soluble barbitone 
(0.3-0.6 g. daily) gave a positive reaction in every case, the 
urine of patients having phenobarbitone (0.03 g. thrice daily) 
gave a wéak positive reaction in four specimens out of ten 
tested. The shorter acting barbiturates could not be detected 
in the urine of patients receiving therapeutic doses. In none 
of the barbiturate-free urines tested was a false positive 
reaction obtained. 

Comment 

From the point of view of detection the barbiturate deri- 
vatives can be divided into two main groups. First, the 
“long-acting” barbiturates such as barbitone and pheno- 
barbitone, which are excreted in the urine in considerable 
quantities and can be easily detected even after therapeutic 
doses ; and, secondly, the “ short-acting " barbiturates, which 
are for the most part metabolized and are excreted in the 
urine in small quantities only. 

If poisoning is due to one of the longer-acting barbitu- 
rates it should be easily detectable in the urine. The shorter- 
acting barbiturates, even though producing coma, will prob- 
ably not be excreted in the urine in sufficient quantities to 
give a positive reaction with a rapid method of detection 
such as is described here, and in these cases the barbiturate 
is more likely to be detected in stomach washings. 

The first 500-1,000 ml. of stomach washings should be 
saved separately for detection of barbiturates. If these 
first washings are diluted with the rest of the water required 
for complete stomach washout, then the subsequent detec- 
tion of barbiturate is more difficult. 


Summary 

In cases of suspected barbiturate poisoning it is of 
value to confirm the presence of barbiturates in urine or 
stomach contents before treatment is begun. 

A method is described whereby barbiturates can be 
detected in concentrations of the order of 1-2 mg. per 
100 ml. of urine. The time required for performing the 
test is less than 15 minutes. ; 
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Medical Memorandum 








Peripheral Neuritis Following Tetraethylthiuram 
Disulphide Treatment 


Tetraethyithiuram disulphide (“ antabuse’) has been in use 
since 1948 for the treatment of alcoholism. No case of 
peripheral neuritis has been fully reported, although three 
cases were mentioned as occurring among 120 alcoholics 
treated with the drug (Child ef al., 1951). 


CASE REPORT 


A man aged 40 had been drinking since the age of 16. 
His job as a waiter gave him ample opportunity to indulge, 
and so by 1948 he was consuming two bottles of gin a day. 
This state of affairs continued until his admission in July, 
1952. The medical history was negative apart from gonor- 
rhoea at the age of 21. Examination showed him to be 
a small man with an aggressive, mildly hostile, and sus- 
picious manner. No physical abnormality was detected ; 
the blood pressure was 146/94. His intelligence was a good 
average, there being no sign of intellectual impairment. 
The blood Wassermann reaction was negative and the sedi- 
mentation rate normal. Van den Bergh and thymol turbidity 
tests were negative. Plasma proteins were normal. 

On August 8 he was given 1.5 g. of tetraethylthiuram 
disulphide ; this was followed by 0.5 g. daily. An alcohol/ 
tetraethylthiuram-disulphide test reaction was carried out 
six days later without any untoward effect, and the patient 
left hospital on October 15, continuing to take the drug 
and remaining abstinent. At the end of November he 
noticed tingling sensations in his toes, with numbness, which 
progressed to involve the anterior third of the feet. Exam- 
ination revealed a loss of sensation to light touch, pin-prick, 
and vibration over the anterior third of both feet, together 
with some diminution in the ankle-jerks. He had to give 
up his work because of the symptoms. On December 18 
he stopped taking the drug because he felt it might have 
been responsible for his symptoms, since when there has 
been a gradual improvement in his condition. 


COMMENT 

Although the development of peripheral neuritis in alco- 
holics is to be expected, the development of the condition 
in this case seems to have followed 16 weeks’ treatment 
with tetraethylthiuram disulphide while the patient was 
abstinent. During his stay in hospital his nutritional intake 
was good and he gained 10 Ib. (4.5 kg.) in weight. 

Tetraethylthiuram disulphide can lead to a variety of 
toxic symptoms, chiefly tiredness, headache, and mild ataxia. 
Electroencephalographic changes have been reported (Guild 
and Epstein, 1951). Several authors describe toxic confu- 
sional states following its use (Bennett et al., 1951 ; Guild 
and Epstein, 1951 ; Martensen-Larsen, 1951). Such reports 
would indicate that considerable caution should be exercised 
in giving tetraethylthiuram disulphide over long periods 
of time, for it seems possible that the nutritional deficiencies 
occurring in alcoholics may increase the susceptibility of 
these patients to the toxic effects of the drug. 

My thanks are due to Dr. D. L. Davies, physician, Bethlem 
Royal and Maudsley Hospitals, for permission to publish this 


case. 
F. B. CHarRATAN, M.D., M.R.C.P., D.P.M., 
Senior Registrar, the Maudsley Hospital, London, S.E.5. 
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TREATISE ON OTOLARYNGOLOGY 


Diseases of the Throat, Nose, and Ear. Edited by F. W. 

Watkyn-Thomas. (Pp. 880; 367 illustrations (including 22 

coloured plates). £5 10s.) London: H. K. Lewis. 1953. 
In a sense this work is based on Herbert Tilley’s textbook 
of 30 years ago, but, as the editor points out in the preface, 
“the whole outlook in the field has changed beyond recog- 
nition.” So that, though some of Tilley’s observations still 
stand, the whole book has had to be rewritten and brought 
up to date; further, a section on the ear has been added. 
So good are all the articles that scarcely any criticism can 
be found. 

The book is in five parts. The first is novel in that it 
describes special methods of treatment, plastic surgery, frac- 
tured nose, and physiotherapy. The last section includes a 
clear description of the system of exercises introduced by 
Cooksey to overcome post-operative vertigo. 

The second part is devoted to the larynx, hypopharynx, 
trachea, oesophagus, and endoscopy. It is all sound and 
practical, and made easily readable by division into short 
chapters. Of special interest is the point that electromyo- 
graphy can help to distinguish between fixation of the crico- 
arytenoid joints and paralysis of the cords. The coloured 
illustrations of the various lesions of the cords are good 
and clear, though glowing with a curious pink tinge. For 
carcinoma of the cord laryngo-fissure is preferred to irradia- 
tion, and the discussion on laryngectomy is full of common 
sense. This operation and that of Owen for pharyngotomy 
are excellently described and illustrated. The author’s wide 
experience is evident in the chapter on endoscopy, and he 
favours general anaesthesia for oesophagoscopy. 

The third part is on the oropharynx and nasopharynx. 
The well-worn subject of removal of tonsils and adenoids 
is truly dealt with, indications being described as “ absolute ” 
and “ considered ” ; perhaps the impression given is that the 
tonsil is the source of all evil. In conjunction with the 
pathologist and the expert on irradiation the difficult matter 
of malignant disease of the nasopharynx is made clear. The 
fourth part is on the diseases of the nose and accessory 
sinuses and is of a very high standard. The author has a 
heavy task, but has carried it out with striking success. 
After an account of the anatomy, physiology, and examina- 
tion of the nose, a chapter is devoted to local analgesics, 
which gives many practical hints and instructions on their 
use. There is a chapter on allergy by Professor Lucas so 
skilfully written that this most complicated subject appears 
comparatively simple. In the following four chapters acute 
and chronic inflammations are clearly described, as is epi- 
staxis and its rarely needed surgical treatment. The author 
of the chapters on sinusitis has made the pathology and 
diagnosis of the condition in the various cavities as clear 
as may be. There is a separate and first-rate chapter on 
the treatment, which is illuminated by many admirable 
illustrations. 

The fifth part is on the ear and is a tour-de-force on the 
part of its author (the editor). It is a most complete and 
up-to-date account of this vast subject, written in a scholarly 
style, and it is evident that the author has a complete and 
clear grasp of the pathology of infections of both middle and 
inner ear. The chapters on hearing are excellent, and 
include all the most recent’research on audiology ; theories 
on hearing are fully discussed, and Helmholtz’s favoured 
for several reasons. The whole field of middle and internal 
ear deafness, with acute and chronic inflammations and the 
various types of operation, are all there clearly illustrated. 
The author discusses otosclerosis, and emphasizes that histo- 
logical otosclerosis is four to eight times more frequent than 
deafness from that disease. There is no description of the 
fenestration operation, but good diagrams of the various 
openings made at it. In considering chemotherapy, the 
author insists that as much consideration must be given to 


ordering a course as that given to advising operation. 
Causes of aural vertigo are discussed and Atkinson’s work 
on histamine reactions reviewed. Complications of middle 
ear suppuration are also described. Accounts of two com- 
plications are put into other hands. These are facial 
paralysis, fully and expertly discussed by Miss Collier, and 
intracranial abscess by Professor Lambert Rogers. He gives 
an excellent account of the neurosurgical approach and its 
technique, with appropriate illustrations. 

This treatise should be in the hands of all who wish to 
specialize in otolaryngology. 

W. M. MOLLISON. 


THE DISK IN GENERAL PRACTICE 


Disc Lesions for the General Practitioner. By James Cyriax, 

M.D. Foreword by R. Barbor, M.B. (Pp. 37. 5s.) 

London: Cassell and Co. 1953. 
This little book provides both a challenge and a warning. 
It purports to show the general practitioner not only how to 
take a careful history and make a thorough examination in 
order to localize the lesion, but also in many cases how to 
treat by manipulation a host of lesions that were formerly 
called lumbago, sciatica, pleurodynia, fibrositis, and the like 
—all this with few ancillary aids besides his wits, his hands, 
and an examination couch. 

Enthusiasts like Dr. Cyriax are apt to build mansions of 
theory on slender foundations of evidence. That disk pro- 
trusions, whether of nucleus pulposus or annulus fibrosus 
or both, occur and cause symptoms and signs are now 
generally accepted facts. That it is possible to distinguish 
between the protrusion of a ruptured annulus and the oozing 
out of the substance of nucleus pulposus is not so easily 
acceptable. Yet on this distinction depends the decision 
whether to manipulate or not. Again, as most protrusions 
will reduce spontaneously with rest in a suitable position, 
and as manipulation is to be used only when symptoms per- 
sist, it will be only in severe attacks of pain that manipula- 
tion will be required. It is precisely in these severe attacks 
that there is most danger to the spinal cord if the manipula- 
tion is unsuccessful. Dr. Cyriax is an acknowledged expert 
as well as an enthusiast, and in his hands, especially as he 
advises against the use of an anaesthetic, the patient runs 
little risk, but the comparatively inexperienced general 
practitioner will need to be careful. Most general practi- 
tioners have experience of patients who were not improved 
even by the most expert manipulators and of others who 
were treated for some time before their disease was found 
to be due to something quite other than disk protrusion. 

It is only fair to say the author is fully aware of the 
dangers and gives warning of them, so that many general 
practitioners may well accept the challenge and open up 
new and delightful fields of exploration and treatment. The 
book is condensed, which does not make for easy reading, 
and some of the phraseology is obscure, but doubtless it is 
not meant to be more than a stimulus to inquiry and 


endeavour. 
C. W. WALKER. 


DISPOSAL OF THE DEAD 


The. Disposal of the Dead. By Professor C. J. eo. 
M.D.(Birm.), F.R a R. P. Brittain, M.B., B.L 
LL.B.(Glasgow), and T. K. Marshall, M.B., Ch.B. (Leeds). 
(Pp. 300. £1 1s.) London: English Universities Press. 1953. 

The law of burial, a dry subject, has already received atten- 

tion, notably by Fellows, and is accessible. But the larger 

subject of disposal of the dead, which includes embalming, 
cremation, transport, burial, and exhumation, has been 
tackled for the first time—and with success—by Polson and 
his staff at Leeds. This new book achieves a remarkably 
comprehensive survey of these macabre subjects while con- 
triving at the same time to be more than factual. Indeed, 

Brittain’s scholarly vignettes of the history of embalming, 

cremation, and burial rites, and Polson’s eye for apt illustra- 

tion from case reports, combine to leaven the subject with 
much interest, even some humour. The result is a most 
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readable yet plainly authoritative reference book which 
registrars, coroners, public health authorities—and, not least, 
undertakers—will find of inestimable value. 

Polson’s interest in the funeral director is timely, for Eng- 
land is slower than the U.S.A. (curiously not mentioned in 
the index) to appreciate the advantage of intelligent colla- 
boration with the undertaker. The somewhat elementary 
sections on anatomy for the embalmer and on his stock-in- 
trade are excusable on these grounds. 

The duty to ascertain both the fact and cause of death is 
an onerous one, and Polson spares no pains to give it due 
weight. His emphasis, particularly plain in his own contribu- 
tions, is on accurate practical guidance. He has the ability 
of the good teacher to recognize his pupils’ uncertainty, and 
careful reading found no avenue inadequately explored. 

This valuable addition to the somewhat scanty literature 
on the disposal of the dead is a practical, authoritative 
guide which should be at the elbow of the doctor, registrar, 
and undertaker, and will undoubtedly attain the status of a 
standard reference book on the subject. 

KEITH SIMPSON. 


THE SUPRARENAL CORTEX 


The Suprarenal Cortex. Edited by J. M. Yoffey. Proceed- 
ings of the Fifth Symposium of the Colston Research 
Society held in the University of Bristol, April 1-4, 1952. 
(Pp. 232. £2 2s.) London: Butterworth Scientific Publica- 
tions. 1953. 
The world is a vast place, even in this jet era, and if the 
busy scientific research ants are transported by this or that 
foundation to this or that steroid mound, who can fail to 
appreciate the clean impressive publications with familiar 
chapter headings that record for all time the unequivocal 
calibre of their cordial confabulations ? This present volume 
is a magnificent compendium of up-to-the minute knowledge 
by modern masters. C. H. Li, of Berkeley, California, writes 
on the preparation and properties of A.C.T.H., and the 
theme is continued by Dixon, Stack-Dunne, and Young, of 
Cambridge University, and concluded by the Morris group of 
the London Hospital. J. M. Yoffey, of Bristol, who did so 
much to organize the symposium and who has edited with 
great skill, discusses the structural background of the supra- 
renal cortex and supports the view that the zona reticularis 
is an actively functioning and morphologically independent 
zone, probably concerned with the production of androgens 
and responding readily to stress. 

F. Verzar, of Basle, Switzerland, considers the nature of 
adrenal cortical secretion and the mechanism of the influence 
of cortical hormones on metabolism. Marthe Vogt, of Edin- 
burgh, carries forward her pioneer work on the control of the 
secretory activity of the adrenal cortex. She concludes that 
the perfused adrenal carries out its synthetic activity effici- 
ently but at a steady rate, and that the only physiological 
mechanism found to accelerate its secretion is the addition of 
A.C.T.H. to the perfusing fluid. Zuckerman, of Birming- 
ham, thoroughly discusses with his usual, or rather excep- 
tional, perspicacity the adreno-genital relationship, and 
among other thoughts implies from experimental evidence 
that secretory elements of the gonads are able, under certain 
conditions, to serve as accessory adrenal tissue, and that the 
adrenal cortex reciprocally can act as tissue “not dissimilar 
from the secretory tissue of the gonads.” Folley, of Reading 
University, discusses the unsuspected role the adrenal cortex 
is now seen to play in lactggenesis, indicating the use of 
the lactating-mammary-gland slice for metabolic studies. 
Marrian, of Edinburgh, discusses with care and profundity 
the use and fallacies of urinary adrenocorticoid steroid 
assays, a valuable presentation which was further elaborated 
at a recent conference of the British Endocrine Society. It 
is the opinion and experience of the reviewer that the use 
of chromatography applied to suitable clinical material, 
dynamically studied by periods of cortisone and A.C.T.H. 
administration and after bilateral adrenalectomy, is perhaps 
qualifying the scepticism of some about the potential value 
of the chemist to the clinician—and, may we add, vice versa. 


It may be that studies on blood will prove even of greater 
value. A. J. Robinson, of the Merck Institute, U.S.A., 
considers the role of the adrenal gland in infection ; animal 
and experimental findings have shown the dangers, some- 
times lethal, of A.C.T.H. and cortisone, even when sympto- 
matic improvement results, but it is also known that the 
adrenals enlarge during infections and that adrenalectom- 
ized animals are sensitive to infections. Robinson’s finding 
that small doses of cortisone may aid resistance to infection 
is in keeping with the latter considerations. 

Hoagland, of Massachusetts, considers the influence of 
adrenal steroids on personality disorders. Cameron, of Uni- 
versity College, London, produces important histological 
evidence on the tissue response to A.C.T.H. and cortisone. 
Krohn, of Birmingham, discusses steroid hormones and skin 
grafting ; Dwight Ingle successfully achieves a holism with 
“the role of the adrenal cortex in homeostasis ” ; Heller, of 
Bristol, introduces the important theme of the adrenal cortex 
and water metabolism ; Broster, of London, is refreshingly 
pragmatic in the “ surgery of the adrenal gland” ; Astwood, 
of Boston, draws on clinical experience of high order to dis- 
cuss the effects of cortical steroids and A.C.T.H.; and 
Kersley, of Bath, considers the response of rheumatic disease. 
And the exhausted reviewer ponders on whether Will Mayo’s 
advice to him to specialize on only one endocrine gland was 
more in keeping with the limitations of the human intellect 
than the fine tradition of remaining a general physician, come 


what may. 
S. LEONARD SIMPSON. 


CELL PHYSIOLOGY 


Symposia of the Society for Experimental Biology: No. 6. 

Structural Aspects of Cell Physiology. (Pp. 357; illustrated. 

£2 5s.) Cambridge: The University Press. 1952. 
Although it has lost its former Grecian gaiety the sym- 
posium* is becoming increasingly popular. To some extent 
it solves the rather pressing problem of those engaged in 
the application of the basic sciences to medicine who find 
it impossible to keep abreast of the scattered and highly 
technical literature of modern physiology. While no longer 
a drinking-party, the symposium is still a “ party,” and the 
21 papers published in this volume were read to the com- 
pany of biologists who held their party at Bristol in 1951, 
presumably under the guidance of a symposiarch. The pro- 
gramme was a skilful blend of fundamental problems in cell 
physiology, and, as might be expected, the nature of the cell 
membrane and the problem of permeability and secretion 
were introduced in full measure. Professor Danielli dis- 
cussed the broad problem, and was followed by B. Katz, 
who elaborated the accepted principle that the nerve impulse 
is conducted along the cell membrane of the axon. John 
Runnstrém, of Stockholm, discussed cell surface in relation 
to fertilization. M. M. Swann, seeking an explanation for 
the intimate relation between mitosis and cell cleavage, 
believes that this is conditioned by the release from the 
chromosomes of a catalytic substance. Other papers relating 
to the cell surface dealt with cell membranes in relation to 
cell division, and the action of anaesthetics on amoebae. 
More closely related to medical problems were papers on 
the cellular fate of injected antigens and the behaviour of 
viruses within cells. An account of the role of the nucleus 
and cytoplasm in intracellular synthesis and morphogenesis 
by J. Brachet, and another on ultra-violet absorption by 
living cell nuclei by P. M. B. Walker and H. B. Yates, 
introduced two broad problems having considerable current 
interest. 

The papers in this series are difficult to read without some 
general knowledge of the physical sciences, but, taken as a 
whole, they show the extent to which these sciences and 
their special techniques are being brought to bear on a large 


range of biological problems. 
GEOFFREY HADFIELD. 





*** Symposium: Ancient-Greek after-dinner drinking-party with 
music, dancers, or conversation; any drinking-party.””—Concise 
Oxford Dictionary. 
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INSULIN AND GROWTH 


The dwarfing effect of hypophysectomy in expezi- 
mental animals has long been known, and largely 
owing to the inspiration of Herbert McL. Evans, who 
was elected a Foreign Member of the Royal Society 
two years ago, a protein named variously growth hor- 
mone, somatotrop(h)ic hormone, and somatotrop(h)in 
was isolated from the tissues of the anterior pituitary 
gland of oxen in 1945. This pituitary growth hor- 
mone is remarkably active in inducing growth in 
hypophysectomized rats, but so far has had meagre 
success in cases of human dwarfism of apparently 
pituitary origin. Indeed, many endocrinologists are 
beginning to doubt the hitherto accepted view that 
“ pituitary ” dwarfism does arise at all frequently as 
the result of a deficiency of growth hormone. 

In recent years the idea has been gaining ground 
that pituitary growth hormone needs, for its complete 
action, the co-operative secretion of insulin by the 
pancreas. Whether growth hormone directly stimu- 
lates the secretion of the extra insulin, and if so by 
what mechanism, are still matters for debate, but it 
is certain that under clearly defined conditions the 
growth-promoting action of growth hormone depends 
on the availability of insulin. Thus the experiments 
of Milman, DeMoor, and Lukens? showed that the 
administration of growth hormone to a depancreatized 
cat caused no anabolism of protein unless insulin was 
simultaneously given, and the retention of nitrogen 
induced by the growth hormone was not maximal 
unless a substantial dose of insulin was given in addi- 
tion to that needed by the animal in the absence of 
growth hormone. Young’ has recently reviewed the 
relationship between the growth hormone, the 
pancreas, and diabetes, and the view first put for- 
ward by him in this Journal in 1939* is now widely 





1 Li, C. H., Evans, H. M., and Simpson, M. E., J. biol. Chem., 1945, 159, 353. 

2 Milman, "A. E., DeMoor, P., and Lukens, F. D. wa Amer. J. Physiol., 
1951, 166, 354. 

* Young, F. G., Recent Progr. Hormone Res., |1953, 8, 471. 

. British Medical Journal, 1939, 2, 393. 

5 See Krahl, M.E., Ann. N Y. ie tm 1951, 54, 649. 

6 Best, C. H., Diabetes, 1952, 1, 

? Best, C. H., in Ciba mae Ring ran on Endocrinology. Vol. VI. 
Hormonal Factors in Carbohydrate Metabolism, 1952, ed. by G. E. W. 
Wolstenholme and J. S. Freeman, London: 1953. p. 216. 

8 Salter, J.. and Best,C.H., Fed Proc , 1953, 12, 122. 

® Maassen, A P., Proc. kon. ned. Akad. Wet., 1951, 64, 160. 

10 See ref. 7, . 128-13 
11 Ottaway, J ty (Lond.), 1951, 167, 1064. 





accepted. According to this the action of growth 
hormone in inducing growth depends at least in part 
on the ability of the pancreas to secrete extra insulin, 
and, if the pancreas cannot produce enough insulin, 
then the growth hormone causes diabetes instead of 
promoting growth,** since growth hormone directly 
or indirectly so acts on the tissues as to induce a 
diminished sensitivity to the hypoglycaemic action of 
insulin, a phenomenon which has been particularly 
investigated in Cori’s laboratory.° 

If the action of growth hormone depends on the 
secretion of extra insulin by the pancreas, and if the 
diminished sensitivity to insulin’s hypoglycaemic 
action is not essential to the growth-promoting 
action of growth hormone, then it might be possible 
to induce growth in the hypophysectomized animal 
by the administration of insulin alone. In this issue 
of the Journal Mr. James Salter and Dr. Charles H. 
Best report at page 353 experiments on hypophy- 
sectomized rats which fulfil this expectation and 
which have already been briefly reported elsewhere.** 
The dangers of spontaneous hypoglycaemia in the 
hypophysectomized rat and the hypersensitivity of 
this animal to the hypoglycaemic action of insulin 
are so well known that many workers have hesitated 
to investigate such a possible growth-promoting action 
of insulin therein. But Salter and Best have succeeded 
where many feared to try, and they report that a slow- 
acting insulin in gradually increasing doses induces 
somatic growth, including growth of the skeleton, in 
hypophysectomized rats, while untreated control ani- 
mals grew not at all. The insulin-treated rats ate 
more than untreated control animals, and this was 
undoubtedly of importance in causing the growth ; 
but in 1951 Maassen® reported that insulin-treated 
normal rats grew faster than pair-fed control animals, 
so that food intake alone is unlikely to be a limiting 
factor. Indeed, it seems probable that insulin exerts 
a much more important action on protein building in 
the body than has hitherto been suspected. 

At a Ciba Foundation Colloquium last year Conn** 
reported some comparable results in the human being. 
The subject was a 17-year-old male pituitary dwarf 
with diabetes mellitus, who appeared to be suffering 
from panhypopituitarism as the result of a calcified 
craniopharyngioma. When he was given insulin with 
constant food intake there was nitrogen retention of 
14 g. a day, though Conn concluded on the basis of 
the observed changes in electrolyte balance that insu- 
lin induced a form of nitrogen retention different from 
that produced by growth hormone. 

We have therefore the interesting and paradoxical 
situation that growth hormone cannot induce growth 
in the absence of insulin, while insulin can induce a 
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form of growth in the absence of: growth hormone. 
The possibility that, clinically, dwarfism results from 
a relative insulin deficiency, not sufficiently severe to 
induce diabetes but insufficient to support growth, is 
obviously one to be considered. Another is whether 
gigantism can ever result from hyperinsulinism un- 
accompanied by pituitary overfunction. That the 
actions of insulin and of growth hormone on growth 
are not identical in every way is clear from the results 
both of Salter and Best and of Conn, and it is perhaps 
unlikely that acromegaly ever develops as the result 
of hyperinsulinism. 

Since insulin mimics growth hormone in inducing 
growth, it is perhaps not entirely unreasonable that 
growth hormone might mimic insulin in possessing 
hypoglycaemic activity. Indeed, an_ insulin-like 
activity of growth hormone has been observed both 
in vitro’ and in vivo. Dr. J. H. Ottaway, in an 
article we publish at page 357, now brings forward 
evidence that the insulin-like action of growth hor- 
mone observed in vitro is due to the liberation by 
growth hormone of insulin held in an inactive state 
in the blood or tissues. If this finding is generally 
supported it will simplify the situation a little, though 
the physician may well regret the passing of the day 
when the idea of a growth-stimulating hormone 
seemed to be straightforward, while insulin was 
simply the anti-diabetic hormone. But the vicious 
circle of the endocrine system will provide more 
shocks, both for the experimentalist and for the 
doctor at the bedside, though the pattern ultimately 
revealed may have that simple elegance which usually 
lies at the basis of Nature. 








TREATMENT OF ACUTE POLIOMYELITIS 
IN HOSPITALS 


A year ago we published in “ Any Questions ? ” an 
answer’ to an inquirer who wanted to know whether 
it was advisable to admit patients with infantile 
paralysis to the general wards of a hospital. Our 
expert concluded his reply by advising that “the 
interests of the patient should take priority over the 
theoretical risk involved in sending the patient to a 
general rather than an isolation hospital.” A lively 
correspondence arose from this question and answer, 
and in an informative letter Dr. A. H. Gale? presented 
evidence to show that the danger of cross-infection 
in general wards might be something more than 
theoretical. In fact he was inclined to the view that 
in the present state of knowledge it would be wise 
to admit patients in the acute stage to hospitals for 
infectious diseases. Other correspondents quite 


rightly pointed out that some infectious diseases hos- 
pitals were more suitably staffed and equipped to 
nurse patients with poliomyelitis, even when respira- 
tory paralysis was present, than neighbouring general 
hospitals. Dr. W. Ritchie Russell,* in a later contri- 
bution, made the essential recommendation that, 
irrespective of the type of hospital, “the doctors in 
charge should make sure that their knowledge is up 
to date, that the nursing staff are properly trained, and 
that the best possible equipment is available.” 

These and other points are discussed and practical 
advice given in a commendably concise report* of the 
Committee on Poliomyelitis of the Royal College of 
Physicians. The committee agrees that there is a 
need for strict isolation of patients with poliomyelitis, 
but believes that “adequate safeguards properly 
carried out” reduce the risk of infection to a mini- 
mum. “As a general rule,” the report continues, 
“cases of poliomyelitis should be admitted direct 
to hospitals that have been specially equipped for the 
treatment of the acute stage along the lines suggested.” 
It follows that regional boards, besides making provi- 
sion for the care of sporadic cases, should have plans 
prepared for dealing with epidemics, but “ there is 
scope for variation of the details of the plans in 
different regions.” 

The committee recommends that the immediate 
supervision of patients in the acute stage of: the 
disease should be by registrars or senior registrars 
who have had at least a short course in the care of 
acute poliomyelitis. House-officers should also have 
had some special training, “so that one competent 
doctor can be summoned to a case at very short 
notice.” A vital requirement in the treatment of 
some patients is the maintenance of a free air-way, 
and anaesthetists or E.N.T. specialists should be 
available by night or day to give their assistance. 
The team of consultants who may be called in to 
give advice should include neurologists, general and 
infectious diseases physicians, paediatricians, ortho- 
paedic surgeons, and thoracic surgeons who have a 
knowledge of acute poliomyelitis. Even though con- 
sultants are now spread out more widely than they 
used to be, this list will still look formidable in areas 
of the country remote from medical centres. The 
committee itself adds the warning that too many 
specialists may confuse the management of the case. 

No one with experience of treating poliomyelitis 
has to be reminded of the importance of skilful nurs- 
ing, and the special training of nurses in hospitals 


1 British peeted. ~ Se 1952, 2, 349. 

2 Ibid., 1952, 2, 5 

3 Ibid , 1952, 2, 104 

4 Second Interim Report of the Committee on Poliomyelitis, Royal College 
of Physicians, London: ** The treatment of Poliomyelitis with specia! reference 
to the nursing and medical facilities required in hospitals which admit cases of 
acute poliomyelitis.” 
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selected for the treatment of poliomyelitis must go 
hand in hand with the training of the medical staff. 
There are many nurses in infectious diseases hospi- 
tals, large and small, who have gained invaluable 
experience of nursing patients with poliomyelitis in 
past epidemics, and in addition to these the committee 
recommends that a panel of nurses who volunteer to 
treat patients in the acute stage should be prepared in 
all regions. When their services are required they 
should be released from other work immediately. 
Collaboration between the medical staffs of special 
departments—especially the E.N.T., anaesthetic, and 
thoracic surgery departments in a hospital or hospital 
group—should lead to arrangements for the transfer 
of nurses from the special departments to assist with 
the care of complicated cases of poliomyelitis. 

The committee’s report concludes with a list of the 
special requirements, including equipment, which the 
diagnosis and treatment of poliomyelitis in the acute 
stage now demand. No doubt regional hospital 
boards have made ready to meet any epidemic of 
poliomyelitis that may occur this year, but the publi- 
cation of this report should stimulate them to re- 
examine their plans in the light of the latest know- 
ledge about this disease. 








REDUCTION OF POST-OPERATIVE PAIN 


Most abdominal operations are followed by pain for 
the next few days, but too often the surgeon seems to 
overlook his patient's feelings—or so at least it appears 
to a sensitive and intelligent patient—and to regard pain 
as the unfortunate but unavoidable sequel to any intra- 
peritoneal manipulation. He is content for the most 
part to leave its relief to his houseman’s cautiously 
administered opiate and to the balm that comes from 
time alone. 

Many recall only too vividly the recurring windy 
spasms that follow even the simplest of laparotomies. 
This pain, which is mainly visceral in origin, cannot 
readily be blocked at the periphery and is, at least in 
part, unavoidable. But it can be lessened to some extent 
by planned incisions which afford easy access, by intelli- 
gently applied retraction, by gentle handling, and by 
avoiding the too early use of aperients and enemas. 

But it is in the relief of pain in the wound itself that 
we can hope to achieve something better, and this 
endeavour is surely worth while. For, apart from the 
patient’s wish for a comfortable recovery, there are 





1 Operative Surgery. By W.S. Bickham. Vol. 1, p. 176. Phiiade phia: 
. B. Saunders. 1924. 

2 Gabriel, W. e British oa yt found, 1929, 1, 1071. 

3 Morgan, C. , ibid., 1935, 
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other and even more urgent considerations. We are 
only too familiar with the patient who lies immobile in 
bed awaiting with bravely borne, but all too evident, 
apprehension the tearing discomfort that accompanies 
his suppressed and quite ineffectual bouts of coughing. 
He submits with reluctance to the enthusiastic cajolery 
of the physiotherapist and grumblingly consents to 
getting on his feet early, which he finds calculated to 
boost his surgeon’s morale rather than his own. If 
there is any virtue in these post-operative measures, we 
must surely do everything we can to make it easy for 
our patient to co-operate. 

Morphine remains the stand-by as a pain reliever, but 
unfortunately it depresses the respiratory centre and the 
cough reflex. It is this and the other undesirable central 
effects of the opiates which have led to a continuing 
search for alternative methods of relieving pain. Crile! 
used to inject a solution of quinine and urea hydro- 
chloride round the wound, and slowly acting anaes- 
thetics in oily solutions have had their champions 
since.2* But, in addition to difficulties in the handling 
of these viscous solutions, their use is not free from 
the hazard of tissue necrosis and abscess formation. 
More recently several non-oily saturated solutions of 
anaesthetic agents have been introduced. These, on 
coming into contact with body fluids, are precipitated 
as micro-crystalline depots which yield an effective 
concentration of the drug locally for a long time.*’ 
Such is “ efocaine,”* the use of which has recently been 
reported in this Journal by Roualle,® and with some 
enthusiasm. Such solutions have the disadvantage of 
being non-diffusible, so that a precise blocking of nerves 
at some distance from the wound is more likely to 
succeed than any local infiltration. The local instilla- 
tion three-hourly of procaine through fine polythene 
tubes introduced into the parietes at the time of opera- 
tion has been suggested as an alternative, but this 
method necessitates a careful operative technique and 
an exacting post-operative routine.’° 

All local injections are proscribed in the presence of 
infection, a limitation to which the administration of 
procaine intravenously is not subject. This drug has 
been used both in a drip infusion'! }? for the relief of 
post-operative pain and in a single injection as an 
indirect method of encouraging coughing in cases of 
atelectasis.** 

Despite such attempts to relieve the discomfort of 
the post-operative period, there is little indication that 
they have attracted enough attention, and certainly no 
particular method has yet been widely adopted. 
Surgeons and anaesthetists alike could with good 
reason continue to apply themselves to this problem, 
which concerns not only the patient’s comfort but also 
his health after operation. 





BREAD IN THE GUT 


The laxative effect of wholemeal bread has been known 
since the days of Hippocrates and Galen. That such 
bread passes through the gastro-intestinal tract quicker 
than its white counterpart can be demonstrated by incor- 
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porating in the food “ markers ” such as carmine or char- 
coal to colour the faeces. We do not know where the 
speed-up actually occurs. McCance, Prior, and Widdow- 
son! have tried to find this out by following radiologically 
the passage through the bowel of meals consisting largely 
of wholemeal (100% extraction) and off white bread 
(70% extraction). They gave six normal subjects a 
small quantity of barium sulphate mixed with a large 
quantity of bread and by radiography watched the 
transit of this mixture through the gastro-intestinal tract. 
This technique of observing the passage of the food 
through the bowel is not new, having been employed 
some fifty years ago in the early days of radiology. 
Large quantities of radio-opaque substances were then 
used to outline the gastro-intestinal tract. But McCance 
and his colleagues used as little barium sulphate as 
possible, consistent with good radiological delineation 
of the gut, so that the barium sulphate would have only 
a slight effect on the passage of the meal through the 
gastro-intestinal tract. About three-quarters of the total 
daily calories was provided by the bread, the remainder 
being derived from small amounts of bacon, eggs, cheese, 
meat, butter, and preserves. The subjects were screened 
or radiographed every half-hour for eight hours after 
the bread and barium sulphate meal, the further pro- 
gress of which was studied by examining the subjects 
radiologically every day until the barium sulphate had 
been evacuated per rectum. Both salivary and gastric 
secretion were greater on the brown bread diets, and 
brown bread was evacuated from the stomach and passed 
through the small intestine more rapidly than white 
bread. The residue from the brown bread was greater 
than that from the white bread in the ileum and colon, 
and it left the latter 24 hours sooner. 

Why a meal of brown bread should leave the stomach 
more rapidly than one of white bread is not known with 
certainty ; probably increased salivary and gastric secre- 
tion may be contributory. The radiological appearances 
in the small gut suggested that the absorption of the 
white bread was more rapid and complete than that of 
the brown. This has already been shown by chemical 
balance tests.?_ It is probably the “ filling ” effect of the 
hydrated celluloses and hemi-celluloses in the brown 
bread rather than its mechanical irritation that accounts 
for its quicker transit through the small gut. The 
quicker transit through the large gut and quicker ex- 
pulsion of the brown bread residues from it was prob- 
ably due to the increased bulk of the faeces. While 
these radiological studies and the chemical balance 
studies of McCance and Walsham? show that the 
passage of white bread through the gut is slower than 
that of brown bread, and that a greater portion of it 
is digested in the sense that it leaves less residue, this 
does not prove that white bread is any more nutritious 
than brown or vice versa. Even if white bread does 
remain in the gut longer than brown and appears to be 
better digested, it is a moot point whether this com- 
pensates for the removal of a very high percentage of 
nutrients in its preparation. In the processing of white 
flour a third of the protein, two-thirds of the essential 








1 Brit. J. Nutr., 1953, 7, 98. 
2 Ibid. , 1948-9, 2, 26. 


amino-acids and riboflavine, practically all the vitamin 
A, and 80% of the iron, nicotinic acid, and aneurine 
are removed, as well as other members of the vitamin B 
complex. The slightly improved digestibility of white 
bread becomes rather academic in the light of these 
figures. For persons whose economic circumstances 
permit them to eat a good mixed diet it probably mat- 
ters little whether they eat white or brown bread, but 
for those whose staple food is bread the colour is 
important. 





INHERITANCE OF RHEUMATIC FEVER 


The aetiology of rheumatic fever remains unknown. 
There is good but indirect evidence that infection, per- 
haps repeated infection, plays a part. There is also 
reasonable support for the hypothesis that there are 
inherited differences in susceptibility to the disease. The 
suggestion that the infective agent is the haemolytic 
streptococcus is based in part on the parallelism of the 
mortality rates from scarlet fever and rheumatic fever 
in Britain and North America and in part on the fre- 
quency with which an attack of streptococcal tonsillitis 
precedes an attack of rheumatic fever by two to three 
weeks. During the war Macdonald! made use of the 
fact that both scarlet and rheumatic fever were notifi- 
able in the Royal Air Force to show that the morbidity 
rates for the two conditions were closely related. 

Morbidity is related to social class. This is clearly 
shown in the figures for Sheffield, where the disease was 
made notifiable in 1947. The morbidity ratio increases 
from 48 in children in Social Class I to 147 for chil- 
dren in Social Class V. Hewitt and Stewart? have 
recently analysed the information collected about the 
home conditions of these children and a contro] group 
to sce if they could discover what it was that was re- 
sponsible for the class difference. It was apparent that 
neither family income nor income per head was the 
operative factor. The condition of the home, too, was 
not important. There was little relation to the degree 
of statutory overcrowding. But there was a significant 
relation to the number of people living in the house- 
hold. Since both large families and more than one 
family in a household are more common in Social 
Class V, this might account for much of the difference 
between social classes. The explanation may well be 
that the more people there are in the household the 
greater the chance that infection will be brought into 
the home. A complementary finding is that the risk of 
developing rheumatic fever increases greatly at the age 
of 5, when children first go to school. 

The evidence for differences in inherited susceptibility 
is also somewhat indirect. Several studies, including a 
recent investigation from Northern Ireland reported by 
Cheeseman and Stevenson,> show a mild degree of 
familial concentration for rheumatic fever. In the 
Northern Ireland surveys 3% of about 800 brothers 
and 7.8% of about 750 sisters of the index cases show 
clinical evidence of rheumatic fever. The real risk of 
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brothers and sisters developing the disease must be 
higher than this, since many of them are still young 


and might develop the disease ; moreover, this simple. 


method of counting the proportion of the brothers and 
sisters affected, apart from the index case, usually under- 
estimates the risk. If repeated infection is important in 
causing rheumatic fever, then caution is needed in inter- 
preting a familial concentration as being due to genetic 
resemblance. But a striking feature of this and the 
earlier family studies was that the risk to the brothers 
and sisters was doubled if one of the parents had also 
been affected. This might perhaps be due to infection 
persisting in the affected parent and being transmitted to 
the children, but it seems much more likely that it repre- 
sents an increased genetic susceptibility. Some confirma- 
tion of this is supplied by the few available series of 
twins. In the Northern Ireland series the one monovu- 
lar pair were both affected, but one only of each of the 
nine binovular pairs was affected. In another similar 
series, that of Wilson and his colleagues,* the two mon- 
ovular pairs were both affected whereas only one mem- 
ber of each of the three binovular pairs was affected. 
Nevertheless, rheumatic fever is certainly not entirely 
genetically determined, for several instances are known 
in which only one of a pair of monovular twins had the 
disease. 





DIAGNOSING THE SEX 


Sexual characteristics in insects are determined entirely 
by chromosomal constitution and are apparently unin- 
fluenced by hormones. Gynandromorphs are most com- 
monly seen in butterflies of the family Lycaenidae (the 
blues and coppers). Abnormalities in cell division may 
give rise to females with areas of the characteristic male 
blue on their predominantly brown wings, or in more 
extreme cases an insect may be male on one side of the 
body and female on the other. In mammals the situa- 
tion is different. The well-known freemartins in cattle 
show that hormones may greatly influence sexual 
development in utero, while partial sex reversal in post- 
natal life is too well known in man to justify further 
description. But there is no evidence that hormones 
can override chromosomal constitution entirely. If this 
were so one could produce a functional female with a 
large X chromosome and the very much smaller Y 
chromosome, and a functional male with two X 
chromosomes. Given a normal mate, the latter would 
produce only female offspring. 

The result of the mammalian Y chromosome being 
much smaller than the X is that females have some- 
what more chromatin than males in every cell in the 
body. Barr, Bertram, and Lindsay’ found in female 
cats a minute chromatin granule in contact with the 
nucleolus in the anterior horn cells; it was absent in 
males. Outside the central nervous system a slightly 
different picture was found. Here female nuclei were 
distinguished by a chromatin mass in contact with the 
nuclear membrane. These differences are present before 
gonadal differentiation occurs and were not influenced 





1 Anat. Rec., 1950, 107, 283. 


2J. comp. Neurol., 1953, in press. 
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by gonadectomy or hormonal treatment. The authors 
attribute the bodies to the relative excess of chromatin 
in XX cells. Moore and Barr? showed that differences 
of this nature were not confined to the cat, although 
they are apparently absent in rodents and in the rabbit. 

Moore, Graham, and Barr* have now found that 
human skin shows this sexual difference in nuclear 
structure. They also studied two cases of pseudo- 
hermaphroditism. The first appeared to be predomin- 
antly female, and her skin showed the characteristic 
female nuclear structure. Clinical examination of the 
second case disclosed predominantly male characteristics, 
and skin biopsy again gave a consistent picture. The 
so-called true hermaphrodite has either an ovo-testis or 
an ovary and a testis. It may be that they represent a 
chromosomal mosaic corresponding to the insect 
gynandromorph, and it would be interesting to learn 
the nuclear structure in such cases. 

It is to be hoped that these findings will be tested in 
other laboratories. If confirmed they can hardly fail 
to be of benefit in the study of intersexuality and may 
cast light on other problems. 





MILK ASPIRATION PNEUMONIA 


Mononuclear pneumonia has been of increasing interest 
in recent years. Cases of atypical pneumonia of all sorts 
have been reported from many countries, and when these 
have been fatal the lung histology has often shown mono- 
cytic, rather than polymorph, infiltration. The similarity 
between these “ primary atypical pneumonias” in adult 
life and the often minimal lung lesions found at necropsy 
in infants has led to the supposition that in the latter 
the cause is also a virus. The possible part played by 
mucus causing mechanical obstruction has been con- 
sidered by Robertson and Morle! ? and Emery.* 

Moran‘ was struck by the difficulty in distinguishing 
microscopically virus pneumonia in infants from that 
caused by aspiration of milk. In a series of experiments 
in which varying amounts of feeding mixtures, cow’s 
milk, and human milk were introduced into rabbits’ 
tracheas, Moran was able to reproduce the lesions found 
in babies who had aspirated milk—namely, acute 
pneumonia, abscesses, granulomas, giant cell reaction, 
and fibrosis, The reaction was usually mononuclear. 
Although the lesions bore some resemblance to those of 
lipoid pneumonia, they could be produced with milk 
from which all fat had been removed. The introduced 
material was seldom recognizable after a week. Perhaps 
the most surprising finding was the rapidity with which 
the respiratory tract reacted to the milk, exudation of 
red blood cells, granulocytes, and macrophages being 
found almost immediately, and certainly within ten 
minutes. 

Clearly this work will be of much interest to all con- 
cerned with the respiratory pathology of infancy. 
Immediate thoughts will be that not all mononuclear 
pneumonias in babies are necessarily of virus origin, and 
that one cannot be too careful when feeding infants. 


1 British Medical Journal, 1951, 2, 994. 
2Ibid., 1953, 1, 130 
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SPECTACLES 


BY 
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Surgeon, Moorfields, Westminster, and Central Eye Hospital ; Ophthalmic Surgeon, Hospital for Sick 
Children, Great Ormond Street 


Some general practitioners are endowed with enough 
special knowledge of ophthalmology to decide whether 
their patients need spectacles and, if so, to carry out 
the tests whereby the proper strength of glass can 
be ascertained. Such an arrangement has obvious 
advantages, but those who aspire to enter general prac- 
tice find the time for training all too short. If they 
have a year to spare after serving as casualty officer, 
house-physician, and house-surgeon, most of them 
will be inclined to seek extra experience in obstetrics, 
paediatrics, or other branches of medicine closely linked 
with general practice. Only a minority will find time 
to familiarize themselves with refraction and ophthalmo- 
scopy. Nevertheless all qualified practitioners who attend 
families, schools, factories, offices, and Service units are 
responsible for advising examination of their patients’ 
eyes. They seldom need to concern themselves with the 
merits of rival examining techniques, but they must see 
that refractive defects are investigated and appropriate 
prescriptions given. Most of them have a healthy objec- 
tion to their patients being saddled with unnecessary 
glasses. 


Functions of Spectacles 


Before considering some of the questions which frequently 
arise concerning spectacles, it is appropriate to emphasize 
what are the main purposes which these appliances can 
fulfil. First and most obvious is the provision of clear 
images. Thus to a patient afflicted with several degrees of 
myopia (short-sightedness) all objects more than a few 
inches away will appear misty, unless his refractive error is 
counteracted by concave spectacles. Secondly, spectacles 
are an important item in the treatment of squint and other 
disorders of ocular muscle balance. In such cases it will 
often happen that the glasses incidentally permit clearer 
vision, but sometimes the opposite will obtain. For 
instance, a hypermetropic (long-sighted) child suffering from 
accommodative squint often finds that objects seen through 
the appropriate convex lenses appear less well defined than 
they did with the uncorrected vision, until enough time 
has elapsed for adaptation to the new spectacles. Thirdly, 
spectacles may be used as a means of protection against 
uncomfortable or dangerous influences. Anti-glare glasses 
for use in bright sunshine are increasingly demanded. Other 
types of spectacles have been devised as a shield from infra- 
red rays or noxious vapours in certain industrial processes, 
as well as from flying particles and other occupational 
hazards. 


Refraction not a Closed Compartment of Knowledge 


Although retinoscopy, which is the main objective means 
of estimating refractive error, could be learned in a few 
weeks by the exercise of intelligent application, many pro- 
cesses besides retinoscopy are needed before a correct 
decision can be reached with regard to spectacles. Ques- 
tions of age, aptitude, and occupation must be considered, 
and, the interpretation of subjective tests is not always easy. 
Then again, refractive errors are often associated with, and 
may even arise from, certain constitutional diseases—for 
example, diabetes. A technically competent retinoscopist 
ignorant of ophthalmoscopic signs will inevitably order 


glasses for patients incapable of benefiting thereby. Let 
us therefore agree that no spectacles (other than mere pro- 
tective appliances) should be prescribed until the ocular 
fundi and media have been thoroughly surveyed. We have 
already seen that there are many other relevant considera- 
tions besides the actual state of the eyes, but at least that 
state must be determined before entertaining the possibility 
of spectacles. It will now be convenient arbitrarily to 


divide patients into three categories: (1) those up to the 


age of 14 years ; (2) those from 14 to 40 years ; and (3) those 
over 40. 


Patients under 14 Years 


Children with a large amount of refractive error, especially 
if they are myopic, will require spectacles to enable them 
to see clearly ; and, although failure to supply the necessary 
glasses will not directly damage such children’s eyes, it 
must be remembered that other serious disadvantages are 
entailed. To live in a world where every inanimate object 
looks misty, and every human face is a featureless blur, 
must grievously retard the growth of knowledge and wil! 
in many cases produce clumsiness and lack of confidence. 
The presence of a large refractive error will often remain 
undetected until a child begins to walk about, and perhaps 
until he begins to look at picture-books or goes to school. 
At this point it will be relevant to pose the question: How 
early in life are glasses feasible? From time to time one 
sees l-year-old infants wearing spectacles, and occasionally 
these appliances are given to babies within a year of birth, 
but I believe that none should be prescribed for patients 
under 2 years old. Admittedly cases arise in which there 
are arguments in favour of spectacles for children under 
2, but such arguments are outweighed by the obvious diffi- 
culties and disadvantages of wearing glasses so early in 
life. 

Spectacles in children are often an essential item in the 
treatment of squint, and especially in the accommodative 
variety of convergent squint associated with hypermetropia. 
Astigmatism is often combined with hypermetropia in such 
cases, and many will exhibit a different level of refractive 
abnormality in the two eyes. How often should children 
for whom glasses are necessary be retested? It is a good 
thing to arrange that re-examination should be performed 
once a year, but there will be many children who will need 
to be reinvestigated at shorter intervals. When spectacles 
are being used as a major item in the treatment of squint 
and other forms of ocular muscle imbalance, their strength 
may from time to time require modification, even if there 
has meanwhile been no change in the basic refraction. 


Should children wear their glasses constantly? Yes, if 
the unaided visual acuity is very defective.: Another reason 
for constant wear is the presence of accommodative squint. 
In such cases it may later be possible to relax the rule, 
reserving the glasses for close work only. Children suffer- 
ing from slight myopia may be able to get on comfortably 
without spectacles for most out-of-school activities, and 
wear them for seeing the blackboard, looking at films, etc. 
All prescriptions should clearly indicate whether or not the 
spectacles should be worn constantly. 

Light metal frames are as a rule most suitable for children, 
and in the early years frames will best be supported by the 
sides of the nose. For 2-year-old children the ear-pieces 
usually have to be joined with a tape tied at the back of 
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the head. Unsplinterable lenses are advisable up to the 
age of about 8 years, and of course for older children as 
well when the spectacles are going to be used for cricket. 


Patients of 14 to 40 Years 


Adolescents with rapidly advancing myopia may for a 
few years need an annual test, but this interval can be con- 
siderably lengthened in the great majority of patients aged 
14 to 40 years. It is quite wrong to assume, as many people 
do, that spectacles need to be changed at fixed intervals. 
Some people’s refraction remains remarkably consistent for 
ten, fifteen, or even twenty years. Those who display 
greater variation do not necessarily change at a constant 
rate. In the course of a given year they may alter more 
than twice as much as they do during the preceding or 
succeeding period of three years. Adolescents should per- 
haps be re-examined biennially, but adults can usually go 
for longer than two years if their eyes are otherwise healthy, 
and if they have not recently been exhibiting rapid change. 
Five years may usually be allowed to elapse before such 
grown-up people come for another test. If there should 
be a considerable change before that time, the patient will 
probably notice new visual symptoms, and thus be prompted 
to seek earlier examination. 

The role of spectacles in the treatment of muscle imbal- 
ance is relatively small among adolescents and adults. 
Therefore few of them will choose to wear glasses con- 
stantiy unless their visual acuity is thereby sharpened. 
Young people with only moderate hypermetropia usually 
prefer to reserve spectacles for close work, because their 
accommodational reserve still enables them to see far 
objects clearly. As they approach the age of 40 they will 
become increasingly dependent upon spectacles for clear 
definition at all distances, 

What are the chief symptoms which suggest that spectacles 
may be required? The cardinal symptom is blurred vision, 
which will be experienced by all those suffering from gross 
refractive errors. Myopia even in small degrees interferes 
greatly with the detailed appreciation of distant objects. 
Small amounts of hypermetropia may incite no symptoms 
in children and young adults. Indeed moderate hyper- 
metropia is physiological in the early years of life, and 
requires no treatment unless it is associated with a disorder 
of ocular muscle balance. Another important sgmptom is 
proneness to ocular fatigue. Thus, for instance, a patient 
suffering from hypermetropia, especially if it were linked 
with astigmatism, might find that words on a page tended 
to run into each other, and that the act of reading became 
uncomfortable after a few minutes. 

Headache is undoubtedly a possible symptom, but it must 
be emphasized that most headaches are not due to refrac- 
tive errors. Patients are often sent for superfluous eye 
examinations “to exclude refractive error as a cause of 
their headache.” When abnormality of refraction does sub- 
stantially contribute to headache, it will often be found in 
association with ocular muscle imbalance, and the patient 
usually complains that his headache is provoked by long 
spells of close work. Headache unrelated to concentration 
of gaze is unlikely to be of ocular origin, and in many 
instances the history will supply a clue. Thus, for example, 
headache arising from congestion of the accessory sinuses 
may exhibit a regular time-cycle, or may show characteristic 
aggravation from temperature changes. Incidentally it is 
worth remembering that considerable refractive errors often 
come to light during the routine testing of people who have 
never complained of headache. 


Patients over 40 Years 


Those who are free from hypermetropia, myopia, and 
astigmatism will retain their distant visual acuity in middle 
life, assuming that their eyes are otherwise normal ; but few 
of them on reaching the age of 50 can still thread a needle 
unaided or read small print by artificial light. Indeed, many 
of them require convex glasses for near work while they 
are in their forties. Some put off the day of yielding to 


spectacles, lest they become too dependent upon these arti- 
ficial aids. They should be told that they are engaged in 
a losing battle, because in fact the reserve of accommoda- 
tion (focusing power) dwindles from childhood onwards. 
If it were a question of the ciliary muscle waning in strength, 
the need for reading glasses might well be postponed by 
dint of extra effort. The main reason, however, for accom- 
modational failure is progressive rigidity of the human lens, 
which grows like an onion by successive superimposed 
layers, so that contraction of the focusing muscle no longer 
produces the alteration in curvature requisite for close work. 


If their eyes are in other respects normal, presbyopes do 
not need to be tested every year. Until they reach the age 
of 60—by which time their accommodation is almost entirely 
gone—increase in the relative convexity of their spectacles 
is likely to be needed at intervals of two to five years, but 
wide variations occur between different patients, and even 
the same patient will often vary the speed of his refractive 
change at different epochs. Important alterations in refrac- 
tion after the age of 60 are as a rule associated with changed 
relationship between the density of the nucleus (core) and 
cortex (outer layers) of the lens. 

At the age of about 45, habitual wearers of spectacles find 
that their distance correction is no longer suitable for read- 
ing. Some of them will see small print better without their 
glasses. Let us imagine, for instance, a patient aged 55, 
with 2.5 dioptres of myopia. He will be able to see the 
6/6 line of distant test-types with the aid of his glasses. If 
he had been free from distant refractive error, he would 
probably by this age have needed a pair of +2.5 spheres for 
near work, but this correction is exactly counteracted by 
his 2.5 dioptres of myopia. Therefore he will not need 
special reading glasses. He simply takes off his spectacles 
whenever he wants to scrutinize near objects. 


With the exception of that minority of myopes who can 
manage without reading glasses, presbyopic patients suffer- 
ing from other refractive trouble cannot use their eyes 
efficiently for all purposes unless they obtain either bifocals 
or else more than one pair of glasses. One often meets 
people reluctant to face that alternative. When the advant- 
ages of bifocals are explained to them, they are apt to 
expatiate on the failure of a friend to become adapted to 
this device. On the other hand, they resent the incon- 
venience of using two different pairs of spectacles. Sooner 
or later they must decide which of the two plans will suit 
them better, because one fact is inescapable: no single 
strength of glass will enable them to achieve their best visual 
acuity both for near and distant objects when once they 
have entered the presbyopic stage. 

Patients over 60 seldom take happily to bifocals, because 
(a) they are less swiftly adaptable to a new form of 
appliance, and (b) the difference between their distance and 
near correction is well-nigh maximal, so that they are more 
likely to feel confusion when they look down through the 
lower—for example, the reading—part of the glass on 
stepping off a kerb or descending a staircase. This last dis- 
advantage can be prevented by arranging for a continuation 
of the distance correction below the reading portion of the 
glass, but even so it is often too late for the patient to get 
accustomed to bifocals. Therefore it is advisable to begin 
bifocals at or before the age of 50, if the patient requires 
a distance as well as a near correction. Even if the distant 
vision is normal, bifocals are worth considering. Plane 
glass can be supplied for the upper part of the spectacles, 
and then a presbyope need not keep pulling off his glasses 
every time he wants to look up from his notes. Nor need 
he sit with his reading glasses sliding half-day down his 
nose. Bifocals are particularly valuable to presbyopic 
artists, medical men, barristers, and administrators occupied 
with interviews. Such people have need of a device enabling 
them rapidly to alternate between the scrutiny of far and 
near objects. 

Trifocals are another useful type of spectacles for certain 
occupations. Between the near and distant correction is an 
area occupied by a lens of intermediate strength, whereby 
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a clear view can be obtained of objects about one metre 
away—for example, a music score. A certain amount of 
intelligent concentration is needed before the patient can 
fully appreciate bifocals, and naturally this generalization 
applies with even greater force to trifocals. Moreover, it 
goes without saying that accurate frame measurements and 
skilled fitting by the optician are especially important when 
spectacles incorporate more than one kind of correcting 
lenses. Numerous other special devices are available for 
people engaged in exacting tasks—for example, philately, 
watch-repairing, or the inspection of electric-bulb filaments. 


Fallacies and Misconceptions about Spectacles 

So many disquieting myths are apt to circulate concerning 
the visual function, not. only among the lay public, but 
sometimes within our own profession, that it may be worth 
while to end with a few denials: 

It is almost impossible to damage the eyes by long hours 
of reading and sewing, even if great fatigue is experienced 
at the time. 

Spectacles worn by mothers and nursemaids do not make 
children squint. 

Migraine is not due to refractive errors, and cannot be 
cured by the provision of spectacles. 

Most headaches are not due to eye trouble. 

Myopia cannot be cured by orthoptic exercises, or by 
electrical treatment, or indeed by any known method of 
therapy. 





Next Refresher Course Article.—‘ Subacute Bacterial 
Endocarditis,” by Professor Ronald V. Christie. 





Refresher Course Book.—The first collection of articles of this 
series (fully revised) are available as a book containing 55 
chapters, price 25s. Copies may be obtained either direct from 
the Publishing Manager, B.M.A. House, Tavistock Square, 
London, W.C.1, or from booksellers. 








BLOOD TRANSFUSION ACCIDENTS 


The following statement on blood transfusion accidents is 
published at the request of the Consulting Pathologists 
Group Committee. 


The war that spurred the development and perfection of 
radar, turbojets, and penicillin, and thus helped us have 
television, Comet travel, and potent antibiotics, left us with 
well-organized blood-donor panels whose continuing vital 
gifts, no longer required for wounded, are used for the needs 
of the sick. Blood is now provided for all medical, obstetri- 
cal, and surgical emergencies, and most hospitals have a 
blood bank or obtain blood from the bank of a near-by 
hospital within the group ; these banks are supplied by the 
National Blood Transfusion Service. More recently the 
British Red Cross Society has stated that donors on its 
panels are available for giving fresh blood of all groups, 
at all hours, for planned or emergency work. 


Benefits of Blood Transfusion 


In addition to the immediate saving of life, blood trans- 
fusion, like improved anaesthesia, has made major thoracic 
surgery more easily possible and other major surgical pro- 
cedures more safe. Again, apart from the operation period, 
those anaemic from chronic blood loss are now prepared 
for a necessary operation in shorter time ; while, in the new- 
born, erythroblastosis is fairly regularly treated by replace- 
ment transfusion. Thus we have reached a point when we 
can say that the benefits of blood transfusion are as great in 
peace as in war. 

The great boon that blood transfusion is may not be fully 
appreciated by the public: those who have benefited and 


their relatives know, and that most generous and unselfish 
group, the donors who perform a great public service, they 
know ; but to the general public a blood-donor session and 
the giving of blood in hospital are things remote. It is thus 
the more regrettable that a large newspaper-reading popula- 
tion should be introduced to the subject of blood transfu- 
sion by headlines that high-light almost every fatality. The 
incidence of such fatal cases is thus grossly exaggerated and 
needless alarm thus spread. The true incidence of death 
resulting from accidents in blood transfusion is not known 
for the whole country, but in one large hospital in the 
London area it has been of the order of one death in a 
period of six years, in which 13,000 bottles were transfused. 


The Element of Risk 


However, it must always be borne in mind that there is 
a risk attaching to blood transfusion and that every step 
must be taken to minimize the chance of causing death in 
the attempt to save life. Thus, since the risk has been stated 
as similar to that of uncomplicated appendicectomy, similar 
consideration should be given to, and plans made for, a 
blood transfusion as would be given to the question of 
opening an abdomen for appendicectomy. Always there 
should be regard for the need as evidenced by the haemo- 
globin level or the known blood loss. 

There is an increasing demand for blood which tends miore 
and more to exceed the supply ; this suggests that there may 
be a certain measure of over-prescribing, which adds to the 
risks undergone by some patients and acts to the detriment 
of others who are really ill and require a life-saving trans- 
fusion. The three points at which a patient about to be 
transfused is placed at risk are in the prescribing of the 
transfusion, in the grouping and matching, and in the 
giving. 

The request for blood ought always to be directly equated 
to the need. Thus it appears unjustifiable to place any 
patient at risk for one pint of blood; such cases would do 
well with a plasma substitute, because only blood volume 
can be involved when the loss is so small. In healthy young 
women with slight loss of blood from abortion, miscarriage, 
or at term the natural recuperative powers must neither be 
forgotten nor superseded. 


° Grouping and Matching 


The blood bank at each hospital should be under 
the care of the hospital pathologist, whose responsibility 
it is to ensure that (i) the grouping of the patient and 
the matching of blood are done only by experienced 
technicians, resident pathologists, and/or resident house- 
men who have been trained and are thoroughly experi- 
enced in the methods, and (ii) satisfactory arrange- 
ments have been made for care of the bank and 
grouping and matching at night and at week-ends (see 
circulars R.H.B. 51/89 and H.M.C. 51/82). In this con- 
nexion hospital management committees should arrange that 
technicians, when on call, should be transported or given 
travelling expenses and paid for this emergency work. 

For maximum safety in grouping and matching two things 
are essential—adequate time in which to do all the tests and 
the full relevant history of the patient. Most laboratories. 
now have a special request form to be completed when blood 
is wanted. This form contains space for details of previ- 
ous transfusions and any reactions to them and also for the 
obstetric history in so far as it relates to jaundiced babies 
and stillbirths. This information determines the’ additional 
serological tests that may have to be made. 

It is not yet generally known that for the actual grouping 
and matching of blood for transfusion to be done thoroughly 
up to four hours may be required. The tests are no longer 
made on slides or tiles and in three to five minutes. The 
increasing frequency of transfusion of patients makes more. 
than ever necessary full time for the interaction of cells and 
sera in ABO- and Rhesus-grouping and in compatibility 
testing. Thus two hours is the time of incubation (in tubes, 
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to avoid evaporation of the small quantities used) ; only by 
this means can A-group readings, Rh-grouping (anti-D), and 
the possible presence of immune iso-antibodies be clearly 
determined. Equally necessary is the matching of recipient’s 
serum with donor cells suspended in saline at room tempera- 
ture and, in parallel, suspended in 20% bovine albumin at 
37° C. for a minimum of two hours and read microscopic- 
ally. Another essential procedure is to make and stain a 
film of blood when a sample for matching is taken from the 
bottle: this permits detection of the rare instance of massive 
contamination with bacteria that flourish at 4° C. without 
causing visible change in the btood. 

These methods are probably not yet fully adopted by all 
pathologists, but they ought to be, for only by using them 
can it be said that every possible precaution against mis- 
grouping and mis-matching has been taken. In emergency, 
with suitable proved high-titre grouping sera similar pro- 
cedures can be used and the time cut to 15 minutes for each 
test, but it must be clearly understood that while there is 
fair accuracy with the shorter method there still is risk of 
error. It may be mentioned that impatience on the clinical 
side has caused junior resident pathologists to make mis- 
takes, some of which were fatal. Thus full understanding 
and co-operation on all sides are very necessary. 


Giving the Transfusion 


In the giving of the transfusion the matched blood should 
be handled as little as possible and used with the minimum 
of delay. Here, unless there is a simple yet rigid system of 
check, check, and counter-check, accidents can easily occur: 
already too many have. A good arrangement is that used in 
the hospitals of the North-east Metropolitan Region. Each 
bottle of matched blood has a coloured (according to the 
group) tie-on luggage label which bears the donor’s bottle 
number and/or name, recipient’s full name and ward, the 
date of matching, and the signatures of the persons who 
matched and checked the blood. A centrally situated 
refrigerator or cold-room (controlled at 4° C. to 6° C.) 
should be provided for such matched blood because ward 
refrigerators are too unreliable and the blood may be frozen 
or forgotten (if not used). The central matched-blood 
refrigerator should have a record of the contained blood 
in a book or on a sheet, giving as a one-line entry the 
patient’s (recipient’s) name and ward and the donor’s name 
and/or bottle number, and each bottle removed should be 
signed for and the time and date of removal entered. 

Blood should only be removed immediately before use, 
and only by a member of the medical staff, preferably by 
the houseman or anaesthetist who is to set up the trans- 
fusion. Neither the removal of blood from the refrigerator 
nor the administration (including the follow-on of bottles) 
should be allowed to be a duty of the nursing staff. On 
rare occasions it may be necessary for an orderly or nurse 
to collect blood from the laboratory as soon as matched, 
and then the messenger should take to the laboratory a note 
bearing the full name, age, and ward of the concerned 
patient (recipient), for names are too readily confused in 
verbal messages. especially over the telephone. Mistakes of 
this kind that proved fatal are on record. 

The details on the luggage label tied to the bottle should 
be checked (a) with the bottle number, and also with the 
donor’s name and/or bottle number and the recipient’s 
name and ward, in the refrigerator-register entry at the time 
of removal, and (b) in the ward or theatre, with a nurse or 
other person as witness before the blood is given. The 
doctor should ensure that the patient named on the luggage 
label is the concerned patient about to receive the blood. 
Check, check, and re-check is common in laboratory pro- 
cedures—for example, in reporting Wassermann reaction 
results—and it is surely not too much to expect the same 
when administering intravenously a “substance” to which 
there is no “ antidote.” Axiomatic though it is, it must be 
stated that blood matched for a patient is for that patient 
and none other. 


~ 


Emergency Transfusions 


In grave emergency, when compatibility tests cannot be 
done, unmatched blood reserved in the central refrigerator 
for emergency use in theatre, in the maternity wards, or by 
the maternity flying-squad should be used—group O Rhesus- 
negative blood for women and for men who have had previ- 
ous transfusions, and group O Rhesus-positive blood for men 
who have not been transfused. But even in such cases it 
is essential that a sample of the patient’s blood (as for the 
Wassermann reaction) be secured before transfusion is begun 
in order that the patient’s own group can be determined later 
and the patient’s serum used for further matching. 

All this may read like a counsel of perfection, but these 
precautions can easily be taken, and in fact all the serologi- 
cal tests, the request forms, and bottle labels for identifica- 
tion are in universal use and many of the local blood-bank 
arrangements have been in operation in the North-east 
Metropolitan Region for almost two years—various pro- 
cedures obtaining earlier were reviewed, discussed, some 
discarded, and the best retained. While domestic blood- 
bank rules may vary from place to place the general prin- 
ciples remain unaltered: those enunciated above have been 
evolved as the result of local near-accidents and from the 
reported fatalities. 

Manifestly experience so dearly bought should never be 
purchased twice, yet there is danger that it may be paid for 
thrice or more unless pathologists and clinicians co-operate 
and, with the help of senior administrative medical officers 
of regions, close this sorry account. 





Preparations and Appliances 
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TUBO-UTERINE IMPLANTATION REAMER 


Mr. V. B. GREEN-ARMYTAGE, consultant gynaecologist, 
Hammersmith Postgraduate Hospital, writes: In _ the 
operation of tubo-uterine implantation for tubes occluded 
at the cornua, secondary to septic abortions, etc., it has 
been found that the punch previously advocated by 
myself? is too long 
and hence apt to 
wobble or slip 
from the fingers 
when making the 
necessary _ tunnel 
at the cornu, in 
line with the inter- 
stitial part of the 
tube. To remedy 
this I have devised, 
with the help of 
Messrs. Allen and 
Hanburys, a 














shorter, sharper, 





cheaper and ; 
steadier reamer here illustrated, with a lumen of either 


7 or 9 mm., which combats all difficulty in these otherwise 
hopeless cases. Moreover, in order to assist the tube in 
adjusting itself to the smooth-cut channel, I thread the 
implanted tube from the fimbria through to the vagina with 
the finest of polythene tubing, which is pulled out in three 
to four weeks. 
REFERENCE 
1 British Medical Journal, 1952, 1, 1222. 





The Earl of Feversham has accepted the invitation of the 
Royal Sanitary Institute to act as president of the Health 
Congress which is to take place at Scarborough on April 
27-30, 1954. An attendance of about 2,300 delegates and 
others is expected. Lord Feversham was chairman of the 
committee of inquiry into the voluntary mental health ser- 
vices which produced the Feversham Report in 1939. 
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Correspondence 








Because of the present high cost of producing the Journal, 
and the great pressure on our space, correspondents are 
asked to keep their letters short. 


Treatment of Acute Malaria 


Sir,—I have read with much interest the excellent and 
balanced leading article on antimalarial drugs (Journal, 
August 1, p. 266). I have two minor criticisms to make. 
Chloroquine may act more quickly than quinine as a 
schizonticide (though I doubt if the difference is sufficient 
to be of great significance), but it is much more expensive— 
a point of no small importance in impoverished communi- 
ties. Most of us will agree that there is little risk of pre- 
cipitating blackwater fever with quinine therapy unless the 
patient has previously used quinine irregularly as a sup- 
pressant. Those who, like myself, experienced three malaria 
seasons in Macedonia in the 1914-18 war and have re- 
peatedly seen the dramatic action of this drug when given 
intravenously to comatose cases will be unwilling to admit 
that it is completely outmoded by the synthetic schizonti- 
cides until these have been tried out in similar circum- 
stances. As a suppressant, of course, it is both ineffective 
against a severe challenge and dangerous because of its 
tendency to predispose to blackwater fever. The second 
point is the statement that proguanil “is the only drug 
known to be a true causal prophylactic in P. falciparum 
infection.” In the last sentence of a recent paper Sir 
Gordon Covell’ writes, “The action (of pyrimethamine) 
appears to be that of a true causal prophylactic against 
this species of parasite,” and from the data he gives this 
conclusion appears justifiable. 

My main object in writing this letter is to comment on 
the article by Sir Gordon Covell and others (p. 258) and to 
suggest, in the light of ideas which have crystallized since 
his experiments were planned, a possible explanation of the 
discrepancy between Covell’s results with pyrimethamine 
against the Madagascar strain of Plasmodium vivax and 
Coatney’s results using the Chesson strain. 

It has been conclusively shown that pyrimethamine, like 
proguanil,’ acts on the asexual parasites of Plasmodium in 
the blood stream at the time of nuclear division.** This 
observation is in conformity with its known action as an 
antagonist to one of the folic-folinic acid series, and no 
doubt has some relationship to the observation made by 
Jacobson*® on the action of aminopterin (a folinic acid 
antagonist) on the dividing nucleus of cells in tissue cul- 
ture. It is not unreasonable to postulate that, if pyrimeth- 
amine does in fact destroy the exoerythrocytic forms of the 
parasite, it acts by the same mechanism—that is, by interfer- 
ing with nuclear division. The Chesson strain of vivax, 
used by Coatney, is an “ early-relapsing” race of the para- 
site. By giving pyrimethamine over a period of 8 to 10 
weeks an effective concentration of the drug is ensured at 
the time when the exoerythrocytic forms of this parasite, 
prior to producing erythrocytic infection, reach the vulner- 
able stage of nuclear division. Hence the so-called “ sup- 
pressive cure” which Coatney achieyed by this method and 
reported at the annual meeting of the American Society of 
Tropical Medicine and Hygiene (proceedings in the press). 
A glance at Covell’s chart on page 258 reveals a very 
different picture. From this it is clear that the exoerythro- 
cytic forms of the Madagascar strain can remain latent for 
30 to 40 weeks. There is no reason to suggest that recurring 
schizogony of these parasites takes place in this interval, 
and, in the absence of such division, pyrimethamine is 
without effect when given at this time. Hence the relapses 
which oceurréd in Covell’s patients. The remedy in infec- 
tions with the late-relapsing strains of vivax might be to 
give a weekly dose of pyrimethamine between the tenth 
and twentieth weeks after the primary attack and again 


between the thirtieth and fortieth weeks, but this suggestion 
is feasible only where the habits of the particular strain 
as regards relapse have been accurately defined. The impor- 
tant point, as brought out in your leading article, is that if 
further evidence confirms that pyrimethamine destroys exo- 
erythrocytic forms it will, when taken prophylactically, pre- 
vent late relapses of benign tertian malaria.—I am, etc., 


London, N.W.1. J. S. K. Boypb. 
REFERENCES 


1 British Medical Journal, 1953. 1, 1081. 
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Sir,—With reference to Sir Philip Manson-Bahr’s letter 
(Journal, August 1, p. 284), I should like to assure the writer 
that I do not find myself “in a quandary regarding the 
effective drug treatment of malaria,” and that I do not advo- 
cate a proposal of “ back to Methuselah ” in the sense that 
synthetic antimalarials should be discarded in favour of 
quinine. 

In my opinion the drugs of choice for the treatment of 
an acute attack of malaria in a non-immune subject are 
chloroquine, amodiaquine (“ camoquin ”), or mepacrine. I 
would use quinine only if none of these was available. As 
Sir Philip recalls in his letter, it was the routine use of 
mepacrine among our troops in prophylaxis as well as 
in treatment which banished malaria as a dominant factor in 
the war in the Far East. In the experience gained at Horton 
over the past 23 years, mepacrine administered in adequate 
loading dosage (a minimum of 6 tablets of 0.1 g. on the 
first day) generally has a more rapid action on Plasmodium 
falciparum than has quinine. This was particularly notice- 
able in the case of a European strain of this parasite with 
which a series of experiments were carried out in 1931.’ 
With this strain quinine was not only less rapid in action 
than mepacrine, but was also entirely ineffective in the 
production of radical cure. Two of the patients in this 
series developed blackwater fever, and in each case quinine 
was considered to have been the exciting cause. Chloro- 
quine and amodiaquine have an advantage over mepacrine 
in that while they are at least as rapid in action they do 
not produce yellow discoloration of the skin. 

The sole object of my letter (Journal, July 4, p. 41) was 
to emphasize that, although both proguanil and pyrimeth- 
amine have been shown to be highly effective in the pro- 
phylaxis of malaria, neither of them is suitable for the treat- 
ment of an acute attack in a non-immune subject without 
reinforcement by some more rapidly acting schizonticidal 
drug.—I am, etc., 

Horton, Surrey. G. COVELL. 
REFERENCE 


1 James, S. P., et al. (1932). Proc. roy. Soc. Med., 25, 1153. 


The Backward Child 


Sir,—Having left Columbus in the beginning of May 
and having been travelling during the last month, I have 
only recently seen my letter on the backward child and 
Dr. L. Crome’s comments on it (Journal, April 25, p. 936, 
and May 16, p. 1108). 


i 

Dr. Crome states that the evidence gleaned from his brain- 
pathological matérial does not lend support to the theory that 
lesions in the geniculate bodies present the main cause of mental 
deficiency. He calls this theory “Dr. Gellner’s hypothesis.” 
HoweVer, I never presented such a hypothesis. In the letter to 
which Dr. Crome refers I wrote that “ pathological changes in 
the above-mentioned ganglia (the corpora quadrigemina and the 
corpora geniculata) and in their afferent and efferent tracts may 
play one of the most important roles in the causation of mental 
defect.” My topographical reference embraces the whole length 
of the visual and auditory pathways from receptor organ to cere- 
bral cortex. This shows that my hypothesis is not primarily 
concerned with the actual anatomical level affected by the impair- 
ment, but with the circumstance that mainly or even exclusively 
disturbances affecting to some degree the integrations of the 
visual or the auditory system will lead to a mental defect. Both 
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of these exteroceptor systems possess two ganglionic relay 
stations in the midbrain, subserving apparently different integra- 
tive functions and promoting different aspects of visual or 
auditory reactions and experience. 

The distribution of sensory impulses into two main channels 
in the midbrain, a sensory-somatic and another probably sensory- 
autonomic one, is demonstrated in the anatomical fact that both 
the optic and the auditory tracts divide in the midbrain to form 
two major branches: one ending together with kinesthetic fibres 
in the corpora quadrigemina, the other ending in the corpora 
geniculata of the thalamus. The discovery that the hypothalamus 
projects to the cortex via thalamic nuclei is to-day a well-estab- 
lished fact and by no means my hypothesis. I only hypothesized 
on the basis of findings of Le Gros Clark and others the exis- 
tence of a direct hypothalamic ‘connexion to the geniculate 
bodies. “Fhe dichotomy of visual as well as auditory functions 
in sensory-somatic and sensory-autonomic ones is able to explain 
satisfactorily most clinical features evidenced in mentally handi- 
capped children. Such a dichotomy is supported by observations 
in brain physiology which we owe mainly to Pavlov and his 
school, as Dr. Crome rightly points out, but also to the work of 
Dusser de Barenne and Warren McCullough. It is likewise borne 
out by experimental psychology and furthermore by a large 
number of educational studies. 

Dr. Crome writes that in view of his pathological findings it 
is “‘impossible to agree” with my theoretical postulates and 
“ hardly necessary to discuss’ my theory. I am, however, unable 
to discern in his letter what he has actually found in his material 
which contradicts my hypothesis. Apparently he has at present 
investigated his material in a fairly gross macroscopical way 
only. Has he thoroughly examined the telencephalon, mesen- 
cephalon, and diencephalon in all his cases, and is he furthermore 
so well acquainted with the normal anatomy of the brain- 
stem as to be able to detect immediately minor pathological 
changes in its structure? He has mentioned changes in the 
optic tracts and the lateral geniculate bodies. But has he 
observed—to mention only a few—the not infrequent absence of 
the striae acusticae (which correspond to the optical tract) from 
the floor of the fourth ventricle or the occasional lack of a 
tract, usually emanating from the medial geniculate bodies and 
known as “ Gudden’s commissura’’? Has he in a number of 
cases missed the bigeminal nuclei which have close connexions 
with the inferior colliculi or has he even been confronted with a 
complete absence of the colliculi themselves ? 

I have witnessed all these and other subcortical changes 
repeatedly in the necropsies of more than 200 brains, which 
Dr. Philipp Schwartz investigated while I was working with 
him in Wrentham State School, Mass. Dr. Schwartz’s extensive 
pioneer work concerning brain injuries in the newborn is well 
known to brain pathologists. In June, 1951, he summarized his 
experiences in a lecture, given to a medical audience: “* My 
observations have all but convinced me that we shall find the 
key to many yet unsolved problems regarding the pathogenesis 
of mental deficiency in primary pathological changes of the 
brainstem.” 

This statement does, of course, not imply that alterations in 
the brainstem were the only changes which we found in the 
cerebrums of aments. I wrote in my previous letter: “ These 
disturbances (of lower levels) will deprive the cortex of necessary 
sensory-somatic and sensory-autonomic impulses.” In_ the 
language of the brain pathologists that means: “ Lesions in 


‘subcortical areas will produce secondary cortical atrophy. with 


shrinkage of the white matter, reduction in the number of nerve 
cells in the protective lavers of the cerebral cortex, and conse- 
quent loss in weight and size of the brain.” These findings 
correspond exactly to “the most common structural changes” 
referred to by Dr. Crome. 

Many years ago Dr. Stewart described large numbers of similar 
findings. But he stressed at the same time the enormous fre- 
quency of partial optical atrophy in aments. The coincidence 
of these phenomena can best be explained by the theory of 
primary subcortical impairment in either the visuo-somatic or the 
visuo-autonomic sphere. Such an impairment would result in 
lack of development in the appropriate projective layers of the 
cortex and in retrograde partial atrophy of the visual pathways. 
For further evidence Dr. Crome may also consult the excellent 
publications of Dr. Norman, Superintendent of Stoke Park 
Colony, Bristol. Dr. Norman fcund histological changes of 
the lateral geniculate bodies in a considerable number of his 
necropsies, by no means—as Dr. Crome—only in the rare cases 
of microphthalmia. He regards the accompanying cortical 
changes in most cases as secondary results of subcortical impair- 


ment. 
Lastly, I completely fail to understand why Dr. Crome 
scerns my suggestion that the central integrations of our 


most important senses are specially related to the develop- 
ment of intelligence. After all, the statement made about 
300 years ago by the philosopher Leibniz stili holds true: 
“ Nihil in intellectu est quod non fuerit prius in sensibus.”— 
I am, etc., 

London, N.W.3. LisE GELLNER. 


Infections in Childhood 

Sir,—May I comment in one letter on three interesting 
articles in your issue of July 25? 7 

The staphylococcal infections in maternity hospitals 
described by Dr. John O. Forfar et al. (p. 170) are very 
serious. Yet even to-day there are hospitals where newborn 
babies are put into crowded nurseries, the cots nearly touch- 
ing, and are bathed in a common basin. ‘“ Drops” and 
gentian violet are to hand for the sticky eyes and septic 
fingers which occur without arousing surprise. In such com- 
munal living conditions the individual labelling of towels 
and cot blankets is a rather inadequate ritual. A patient 
with a breast abscess is usually isolated, but it is rare for 
her contacts to be swabbed, and her baby may remain in the 
common nursery. I recently saw a child which had had 
styes, boils, and whitlows for the three ears since it left 
the maternity hospital with a ‘sticky eye it caught there from 
other babies. For the last two years the mother too had had 
boils and was in the nick of time prevented from taking up a 
job in a baby clinic. 

Maternity units could with advantage be much stricter 
about the spacing of nurseries, the avoidance of common 


utensils, and the exclusion of dangerously infected persons. . 


Neither patients nor staff should be admitted if they carry 
such patently virulent staphyloccoci that they suffer from 
boils, styes, or whitlows. 

Intestinal cross-infections could be reduced; a practical 
stool for individual bed-pans has now been designed.’ The 
faeces of an expectant mother could be examined bacterio- 
logically, perhaps at the time of the last antenatal visit. It 
is clear from the article by Drs. William McNaught and 
John S. Stevenson (p. 182) that this should now include a 
routine search for the gastro-enteritis strains of Bacterium 
coli. 

Finally it would have added to the comprehensiveness of 
Professor Norman B. Capon’s interesting review of indi- 
gestion in childhood (p. 197) if attention had been drawn to 
the frequency with which the common “ diarrhoeal ” infec- 
tions may give rise to atypical symptoms.  Shigellae, 
salmonellae, serospecific types of Bact. coli and giardia may 
all cause dyspepsia, fever, pains, and headaches, and may 
be present without diarrhoea; sometimes loose stools do 
occur, but irregularly at intervals of several days. Symptoms 
may persist for weeks or only for hours. In the investiga- 
tion of a case of indigestion it is helpful to have the faeces 
examined microscopically, culturally and for blood.—I am, 


etc., 
London, N.9. M. E. M. THomas. 
REFERENCE 


1 Davey, A. F. C. (1953). Lancet, 2, 142. 


Respiratory Paralysis in Poliomyelitis 

Sir,—At a recent meeting at the Ministry of Health, 
reported in the Journal of May 30 (p. 1216), a discussion 
took place on a new method for treatment of respiratory 
paralysis in poliomyelitis, as applied during last year’s 
epidemic in Copenhagen. It was evolved by Dr. B. Ibsen 
and described by Professor C. H. A. Lassen.’ Whereas 
until then artificial respiration was performed in these 
cases through passive expansion of the thorax from without 
by an iron lung type of respirator, with or without tracheo- 
tomy, the new method provides for artificial ventilation by 
means of rhythmic inflation of the lungs through an endo- 
tracheal tube passed into a tracheotomy opening. The 
Copenhagen results appear to be very encouraging, the 
mortality having been reduced from 80% to 40%. 

In view of some difficulties and disadvantages of the 
method which were mentioned by Professor Lassen as well 
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as by speakers at the Ministry of Health discussion, I should 
like to suggest a simpler and cheaper way to achieve 
the same results—that is, the replacement of the apparatus 
described by Lassen by the Oxford vaporizer, which, in this 
case, would not be used for ether anaesthesia, but to apply 
artificial respiration. The method has the following advant- 
ages. 


The Oxford vaporizer when fitted with a Salt valve (a 
non-return valve which can be closed during inflation by de- 
pressing a spring-loaded button) permits artificial ventilation 
without rebreathing. As no soda lime is used, there is no danger 
of aspiration of particles nor of heat retention by the patient, 
caused by an overheated canister. Besides, 30s. a day per 
patient, the cost of the soda lime, will be saved. Any small 
amount of CO, which may accumulate in the corrugated rubber 
tube of the machine by a slight reflux of expired air can be 
removed by flushing the tube with air once or twice every few 
minutes—i.e., by compressing the harmonica bag with the Salt 
valve open. 

The Oxford vaporizer can be used either with air alone or with 
a variable air-oxygen mixture, the oxyygen to be led in 
through the tap provided for it. Instead of giving a fixed 50-50 
nitrogen—oxygen mixture as used in Copenhagen, the oxygen 
content can be adapted to the patient’s needs. This will also 
ease the “‘ weaning¢’ from artificial ventilation back to spontan- 
eous respiration, as one can reduce the oxygen gradually instead 
of changing it suddenly from 50% of the fixed mixture to the 
20% of air. The cost of the nitrogen-oxygen mixture will be 
saved against the much lower cost of pure oxygen. 

Under European conditions air does not require an additional 
humidifier, while compressed gases are too dry for prolonged 
use without added water vapour. If much additional oxygen is 
used, or if the ai is very dry, the ether container of the vapor- 
izer should be filled with water and the ether control tap fully 
opened. The mixture will then be driven over the water and will 
absorb sufficient moisture to prevent the tracheo-bronchial secre- 
tions from drying up. The spring within the harmonica bag will 
resist the application of too much pressure during inflation, and 
the slow re-expansion of the bag will ensure a sufficiently long 
expiratory period. 

The apparatus is foolproof. Should added oxygen run out 
unobserved, the inflated air would still provide for the minimum 
oxygen requirements. This safety, together with the uncompli- 
cated working of the vaporizer, will allow for the employment 
of untrained personnel. They have to be taught only to compress 
the bag a certain number of times per minute, varying with each 
patient, and to press down and release the button of the Salt 
valve simultaneously with compressing and releasing the bag. 
Thus, one medical attendant can supervise a number of patients, 
adjust the oxygen mixture, and attend to suction, postural drain- 
age, and any other, treatment. 


No alterations of the Oxford vaporizer are required, apart 
from providing a Salt valve with each machine.—I am, etc., 


Jerusalem. Luise WISLICKI. 


REFERENCE 
2 Lancet, 1953, 1, 37. 


*," The bellows previously incorporated in the Oxford 
vaporizer are now available separately as a small hand 
unit, which was recently described in the Journal (July 25, 
p. 202) by Professor R. R. Macintosh. On the same page 
Dr. W. W. Mushin described the Cardiff inflating valve, 
which has been designed for use with the Oxford bellows.— 
Ep., B.M.J. 


Post-inoculation Poliomyelitis 


Sir,—Statistical inquiry is only one of the methods by 
which we seek to acquire knowledge, and, moreover, is one 
that is notoriously full of pitfalls. In medicine, we have 
always gained much of our knowledge through the tradi- 
tional practice of clinical observation aided by the applica- 
tion of reason. For instance, it does not require a statistical 
inquiry to show that streptomycin is a strong potential 
remedy against tuberculosis. The timely use of the drug 
in a'single case of miliary tuberculosis so alters the clinical 
state of the patient as to demonstrate its therapeutic value 
much more clearly and promptly than a survey by ques- 
tionary and a mathematical analysis of the returns of many 
individual observers. 


Doubtless the South Tyneside poliomyelitis epidemic of 
1952 would have yielded many more cases of post-inocula- 
tion poliomyelitis if intramuscular inoculations of prophy- 
lactics had been allowed to continue, but I would not care 
to expose any child during an epidemic of poliomyelitis to 
a risk of permanent disability. 

The evidence which I submitted (Journal, July 11, p. 66) on 
the relation between inoculation and poliomyelitis was circum- 
stantial. It depended on a comparison of the incidence of para- 
lytic poliomyelitis in two groups of children being validated by 
other considerations, such as the frequency and sites of paralysis 
in the two groups of patients, its severity in the inoculated arms 
as compared with the effects of the natural disease when it im- 
plicated the arms, and the time intervals between inoculation and 
onset of symptoms. For me the clinical facts observed had a 
cumulative effect which led to conviction. Finally the facts con- 
firmed the clinical experiences of London and Melbourne. 

I cannot see any difference in meaning between the statement 
quoted with approval by Mr. P. G. Gray (Journal, July 25, p. 223) 
that “ the main effect of recent immunization is to add an addi- 
tional paralysis site,” and my conclusion that “there was no 
doubt of the increased risk to a child of developing a paralytic 
attack of poliomyelitis as a result of intramuscular immunizing 
injections.” Although I cannot follow the implications of the 
statistical test proposed by Mr. Gray, I would like to point out 
that his table of immunization sites is not valid for the Gates- 
head area, where, out of 1,000 consecutive inoculations of 
prophylactics in 1951, 776 were given in the left arm, 34 in the 
right arm, 175 in the buttocks, and 15 in the thighs. This distri- 
bution of sites of injection is in very close agreement with the 
sites of maximal paralysis in the 10 inoculated patients who 
suffered poliomyelitis not earlier than 10 days after the last injec- 
tion (left arm 7, right arm 1, legs 2), and completely dissimilar 
to the sites of paralysis in the 60 paralysed patients among the 
130 non-inoculated persons who suffered from poliomyelitis. In 
these, leg paralysis occurred in 42 and arm paralysis in 21. 

In answer to Dr. Guy Bousfield (Journal, August 1, 
p. 285) I would like to state that the diphtheria prophy- 
lactic involved in the cases of post-inoculation poliomye- 
litis was A.P.T. (Burroughs Wellcome) as issued officially 
by the Ministry of Health. The pertussis vaccine used in 
1948 was the-Glaxo product containing alum, and the com- 
bined prophylactic against diphtheria and whooping-cough 
was either the product now called absorbed diphtheria/ 
pertussis prophylactic (Glaxo) or the Parke, Davis equiva- 
lent, both of which contain alum. 

On resuming diphtheria and whooping-cough prophylaxis 
after the poliomyelitis epidemic we adopted the suspended 
diphtheria pertussis prophylactic (Glaxo), and the local 
authority medical staff give it by the subcutaneous route.— 
I am, etc., 

Gateshead. JAMES GRANT. 


Inoculation Technique 


Sir,—I read with great interest the valuable article by 
Dr. James Grant on post-inoculation poliomyelitis (Journal, 
July 11, p. 66). 

Since the early days of immunization I have always used 
the gluteal route, and for this totally different reason. At 
that time I was surprised at the frequency with which many 
very young children started to whimper and cry when they 
were brought to the surgery for their second and third 
monthly injections. Very clearly they could associate me 
and my surroundings with a very painful experience, even 
at this tender age. This set me thinking—was I unwittinglv 
sowing the seed for an increase in the number of high}, 
strung nervous children with their accompanying bed- 
wetters and asthmatics? I decided I might be, and so 
changed my methods. ' 

The mother now places her child across her lap face 
downwards, and the gluteal region is exposed. I now enter 
the room, make the injection, and quickly disappear. The 
child howls, is quickly upturned, but sees no one but his 
mother. He quickly forgets the pain which he thinks she 
has administered, for that is dwarfed by her constant love 
and care. So he comes back for the second and third 
injections with no “ memories.”—I am, etc., 


A. MACARTHUR: 


Gateshead. 
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Manual Methods in General Practice 


Sir,—I would like to reply to the very helpful letters on 
manual methods in general practice (Journal, July 25, p. 222). 

Dr. P. Hopkins mentioned the psychogenic backache. 
This is quite a common trouble, as explained by Dr. J. P. 
Spillane at the Cardiff Plenary Session on “ Fibrositis,” and 
I agree with him, and mentioned the method of examina- 
tion in my article (Journal, July 4, p. 18). I strongly endorse 
Dr. Hopkins’s last sentence referring to examination of the 
“ whole patient and not just the part that hurts.” Examina- 
tion for backache is carried out literally from “head to 
toe,” and for armache from head to finger-tips. This is 
essential to avoid missing tuberculous caries or secondary 
deposits in the spine, or a cervical disk protrusion giving 
rise to pain in the arm. I cannot, however, agree with 
Dr. Hopkins’s estimate that the proportion of total patients 
seen who require physiotherapy is 5%. First, he has omitted 
any cases of arthritis of the hip, shoulder, or knee, cases of 
strain of the coronary or lateral ligaments of the knee, or 
the chronic sprained ankle. Secondly, he has seen eight 
cases diagnosed as prolapsed disk in six months. This is 
hard to believe, since I see many more than that number 
every week. I note that 50% of his eight cases had operative 
treatment or plaster-jacket treatment. I can only remark 
that during the past three years I have not had one case 
operated on or encased in plaster. 

Dr. R. Howard raised the one big snag—namely, payment. 
A great deal of work is done free by me and my physio- 
therapist. Not being recognized as a consultant in the 
National Health Service, I cannot be paid by the executive 
council and I cannot charge my patients (N.H.S.). I feel 
the treatment is so necessary that I am content with giving 
something for nothing. 

Dr. T. Hambly’s letter points out the weakness in our 
medical education. I am sure that before this work can 
be successfully carried out by general practitioners many 
courses will have to be arranged at St. Thomas’s Hospital, 
under the guidance of Dr. Cyriax, and one general practi- 
tioner from every partnership should attend. We owe 
it to the patients who trust us to give them the best and 
earliest treatment practicable—I am, etc., 


Hoddesdon, Herts. 


Cerebellar Dysfunction 
Sir,—I must thank Dr. J. O. Newman (Journal, July 25, 
p. 223) for his interest in my medical memorandum (Journal, 
July 11, p. 83). I have to inform him that the ataxia so 
noted in the case report was indeed cerebellar ataxia, which 
was, of course, what made the case so unusual.—I am, etc., 


BASIL SELTZER. 


R. BARBOR. 


Glasgow. 


Three Testicles 


Sir,—I can appreciate the gentle jest of my very old friend 
Mr. McNeill Love in resurrecting an anonymous mediaeval 
Pope and recording his alleged reaction to an anatomical 
conundrum (Journal, July 18, p. 145); but it is a pity to let 
the doctor who certified that the applicant had three testicles 
remain unhonoured. Medical history would be brightened 
if my friend could look up the original documents for an 
addendum to his admirable article on scrotal swellings.—I 
am, etc., 


London, W.1. W. J. O’DONOVAN. 


Regional Service for Diabetics 

Sir,—It will no doubt be of great interest to those con- 
cerned with the care and welfare of diabetics to read 
(Journal, July 18, p. 160) that the Central Health Services 
Council has drawn up plans for a regional service for 
diabetics, and that the proposed centres will amongst other 
activities provide for “the training of patients in how to 
live with their disability.” 

The British Red Cross Society will be particularly glad 
to know of this development, for in 1946 the Society, in 
conjunction with the Diabetic Association, set aside 50 beds 
for that very purpose in part of the British Red Cross 


Society’s Auxiliary Hospital, Burley-on-the-Hill, Rutland, 
which I think I am correct in saying was the first under- 
taking of its kind in this country. Patients who had but 
recently been diagnosed as suffering from diabetes were 
there taught the diabetic way of life, as well as the use 
and administration of insulin and the preparation of suit- 
able food. In addition to this instruction they had the 
benefit of meeting others suffering from the same com- 
plaint and were helped to regard the unusual as almost 
the usual, thus conditioning them for an altered life in the 
outside world and raising their morale. Burley-on-the-Hill 
was taken over on the appointed day in 1948 by the Ministry 
of Health, but it continues to give the same encouragement 
and help to diabetics as was provided originally by the 
British Red Cross Society.—I am, etc., 


London, S.W.1. H. A. Hewat. 


Sir,—We would like to comment on the article by Drs. 
H. G. H. Richards and C. B. S. Fuller on “ Primary Biliary 
Cirrhosis” (Journal, July 4, p. 23). The following case 
report emphasizes the importance of awaiting post-mortem 
proof before accepting the diagnosis of primary biliary 
cirrhosis. 

A married woman became jaundiced in July, 1951, at the age 
of 55. There was no relevant previous history. Investigation 
showed that the jaundice was of obstructive type. Mr. J. D. T. 
Jones performed a laparotomy, but could find no evidence of 
extra-hepatic obstruction. Liver biopsy showed biliary cirrhosis. 
The histological picture was the same as that described by Drs. 
Richards and Fuller. The patient remained intensely jaundiced 
until her death ten months after the beginning of the illness. 
Latterly both liver and spleen were enlarged together with ascites 
and a haemorrhagic state. Despite her extraordinary colour she 
felt well until the terminal phase of her illness. Post-mortem 
examination carried out by one of us (P.S.T.) revealed bile- 
duct carcinoma involving the hepatic duct in the porta hepatis. 
The tumour was only 2 by 1 cm. in dimension. There was also 
a small nodule 4 mm. in diameter in the cystic duct at its 
junction with the hepatic duct. The common. bile duct was 
normal. 

It is evident, therefore, that biopsy proof of biliary cir- 
rhosis in combination with negative laparotomy findings 
does not exclude the presence of a small tumour of the 
hepatic duct. 

We are grateful to Mr. J. D. T. Jones and Dr. H. A. 
Dewar, who had this patient under their care, for per- 
mission to publish this case.—We are, etc., 

J. W. Pratt. 


Newcastle-upon-Tyne P. S. TWEEDy. 


Dr. Johnson as Scientist and Patient 


Sir,—Your report of the B.M.A. Popular Lecture given 
by Sir Russell Brain on Dr. Samuel Johnson (Supplement, 
July 25, p. 62) prompts me to suggest that the truth behind 
the odd behaviour of the great lexicographer is to be found 
in the pages of Lavengro, by George Borrow. In chapters 
64-7 is a most vivid account, obviously based on fact, of 
the author’s brief sojourn with a country gentleman afflicted 
with compulsive neurosis. The sufferer confides in Borrow 
as follows: “ Suddenly, I found myself doing that which 
even at the time struck me as being highly singular ; I found 
myself touching particular objects that were near me, and 
to which my fingers seemed to be attracted by an irresistible 
impulse . . . a mysterious dread hanging over me till I had 
given way to it.” As Borrow sympathetically observed to 
his host, it was the warding off of the “evil chance.” I 
myself well remember an unfortunate school contemporary 
who, when walking in the street, was frequently compelled 
to turn round and round—top fashion—to the no small 
embarrassment of any chance companion. In the same way 
Dr. Johnson, when escorting poor blind Mrs. Williams, was 
obliged to leave her floundering while he carried out the 
gyrations imposed upon him by that dread, inexorable 
power.—I am, etc., 

London, E.1. J. P. ENTRACT. 
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Obituary 








G. E. VILVANDRE, M.R.CS., F.F.R. 


Dr. G. E. Vilvandré, consulting radiologist to the 
London Hospital, died at his home at Redbourn, 
Hertfordshire, on July 26 at the age of 71. 

George Ernest Vilvandré was born in Paris on May 
12, 1882. It was at his own wish that he was educated 
in England, and although very fond of his native country 
he never returned there to live. In 1903 at the age of 
21 he became a naturalized British citizen. Deciding to 
study medicine, he entered the medical school of the 
London Hospital, qualifying in 1910. After resident 
appointments at the London and Poplar Hospitals and 
at the Chelsea Hospital for Women he went into general 
practice in Staplehurst, Kent. During the 1914-18 war 
Vilvandré was in France as a medical officer in the 
R.A.M.C., one of his duties being that of radiologist 
to the 16th General Hospital and Guildford Military 
Hospital. It was then that he interested himself in the 
movement of metal foreign bodies in the brain, a subject 
on which he wrote. When he relinquished his commis- 
sion in the Army he also gave up his general practice to 
work with the late Dr. J. H. Sequeira in the skin depart- 
ment at the London Hospital, where he carried out much 
of the superficial x-ray therapy and became expert in the 
radiotherapy of ringworm. Later he took charge of the 
Poplar ringworm clinic. Rightly he stressed the value of 
an appreciation of the dose of x rays reaching the skin 
and the need of accurate estimation of it, both in therapy 
and in diagnosis. His interest was not confined to radio- 
therapy, and in the diagnostic department his scientific 
approach, accurate work, and co-operation with the 
members of the medical and surgical staff at the London 
brought him recognition. 

In 1922 Vilvandré was appointed assistant radiologist 
to the London Hospital, the late Dr. S. Gilbert Scott 
being his chief. His great interest was in gastro- 
intestinal work, which at that time was in its fairly 
early stages. He realized that it was only in the oper- 
ating theatre and the post-mortem room that his radio- 
logical observations could be checked and proved, and 
so he became a regular attendant in those departments. 
Working with such men as Sir James Walton and the late 
Mr. James Sherren, he had all the cases and co-operation 
he could wish. He did a very great deal to put the 
radiological diagnesis of gastro-enterological conditions 
in its present position. Although gastro-enterology was 
his chief interest, radiotherapy had a definite place in 
his heart, and it was due to him that the first deep- 
therapy apparatus was installed at the hospital. In 1930 
he became radiologist to the London Hospital, and he 
was appointed to the consulting staff when he retired in 
1942, in which year he was elected a Fellow of the 
Faculty of Radiologists. He continued in private prac- 
tice and was radiologist to St. Albans Hospital until he 
finally gave up work about a year ago. 

Vilvandré was well known in radiological circles. He 
served on the council of the British Institute of Radio- 
logy ; he was president of the Clinical Section of the 
Royal Society of Medicine from 1947 to 1949; and 
he was a prominent figure in the Medical Society of 
London, of which he was honorary secretary from 1941 
to 1943 and vice-president from 1945 to 1947. He was 
also a foreign correspondent of the Société Médicale des 
H6pitaux de Paris. 


George Vilvandré was always ready to assist a 
junior, and anyone who suffered misfortune could 
depend on him for help and sympathy. This was 
especially evident in his very great kindness to his 
patients, particularly to those whom he was treating 
with x rays. His cheerful presence and kindly advice 
and help will be remembered by all who worked with 
him. He enjoyed teaching—he was lecturer in radio- 
logy in the London Hospital Medical College—and 
many generations of students will gratefully remember 
his informal demonstrations. He leaves a son and a 
married daughter. He had the great misfortune to lose 
one daughter, a nurse with the British Forces in the 
East, by enemy action during the last war.—M. H. J. 


KARL BREMER, LL.D., M.B., B.S. 


Dr. Karl Bremer, Minister of Health and Social Wel- 
fare in the Union of South Africa, died on July 19 at 
the age of 68. 

Karl Bremer was born at Hopefield, Cape Province, 
on April 27, 1885, and was educated at Wellington and 
at the Universities of Capetown and Stellenbosch, where 
he obtained a science degree in 1903 and won the 
Victoria scholarship which admitted him to London 
University for a  six-years medical course. At 
St. Bartholomew’s Hospital, where he was a student 
from 1904 to 1908, he was an active member of the 
Rugby club. He took the London degrees of M.B., B.S. 
in 1909, and, after holding a resident post at Bart's, he 
continued his postgraduate studies in Berlin before 
returning to South Africa. From 1910 to 1918 
Dr. Bremer was in general practice at Cradock, Cape 
Province, and he then became the first medical inspec- 
tor of schools under the Cape Provincial Administra- 
tion. Within a year, however, he was back in general 
practice, this time at Graaff Reinet, also in Cape 
Province, where he remained until the early ‘thirties, 
when he decided to specialize in diseases of the ear, 
nose, and throat, finally settling in consultant practice 
at Capetown in 1934. 

Bremer was always interested in politics, and in time 
he became a prominent member of the Nationalist Party. 
At Cradock he was for a time secretary of the local 
branch of the South African Party, and later he became 
provincial councillor for Graaff Reinet. In 1924 he 
entered the South African Assembly as the representa- 
tive of Graaff Reinet. Finding, however, that he could 
not do justice to his medical practice and to his public 
responsibilities at the same time, he resigned his seat 
in 1925. Nevertheless the pull of politics still possessed 
him, and so, in 1929, he offered himself again as a 
candidate at the General Election and was elected. He 
retained the seat at the 1934 and 1938 elections ; in the 
“ khaki ” election of 1943 he transferred to Stellenbosch, 
which he won from the United Party candidate after a 
hard tight. From 1933 to 1949 he was the provincial 
chairman of the Nationalist Party in the Cape. 

Dr. Bremer was an active and forceful politician, 
though he did not make politics his whole life. When 
in office he consistently endeavoured. to broaden the 
scope of the Union’s health services. In March, 1948, 
he announced that he did not propose to stand at the 
then pending General Election on account of ill-health, 
and in the following July he became chairman of the 
board of management of the Diamond Producers’ 
Association. In 1949, however,-he again returned to 
politics as a member of the Senate, this time with his 
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Party in power. The crowning point in his career came 
in 1951, when he succeeded the late Dr. A. J. Stals as 
Minister of Health and Social Welfare. 


Before the Medical Association of South Africa 


(British Medical Association) became an independent 
entity in 1945 Dr. Bremer was an active member of 
the B.M.A. in South Africa. He was president of the 
Cape Midland Branch from 1927 to 1929; chairman 
of the Graaff Reinet Division in 1929-30; and chair- 
man of the Capetown Division in 1937-8. He was 
elected a member of the South African Medical Council 
in 1934, in succession to Dr. Stals, resigning from the 
chairmanship of the council in 1951 when he became 
Minister of Health and Social Welfare. Earlier this 
year the University of the Witwatersrand conferred on 
him the honorary degree of LL.D. 


E. L. HENDERSON, M.D., F.A.C.S. 


We record with regret the death of Dr. Elmer L. 
Henderson, a former President of the World Medical 
Association and of the American Medical Association, 
at his home at Louisville, Kentucky, on July 30 at the 
age of 68. 

Elmer Lee Henderson was born at Garnettsville, 
Kentucky, on March 23, 1885. He entered the medical 
profession the hard way, for he left his father’s farm 
in 1902 to continue his education, paying his expenses 
by working in a highly varied series of occupations. In 


. 1909 he graduated in medicine at the University of 


Louisville, and two years later established himself in 
surgical practice at Louisville, where he remained until 
his death, except for the period of his service in the 
war of 1914-18. His reputation as a surgeon spread 
far beyond his own medical school at Louisvilie, and 
among the honours which came his way were the presi- 
dency of the Southern Medical Association and of the 
South-eastern Surgical Congress. He was an honorary 
Fellow of the International College of Surgeons. In 
1942 he was appointed a special surgical consultant to 
the Air Surgeon’s Office, U.S. Army. Another post he 
held in the second world war was that of area chairman 
of the procurement and assignment service for phy- 
sicians. In the campaign before the Presidential elec- 
tion last year he was chairman of the National Profes- 
sional Committee which supported Mr. Eisenhower. 

For many years Dr. Henderson was one of the prom- 
inent figures in the American Medical Association. 
Elected in 1937 to the House of Delegates, the policy- 
making body of the A.M.A., he was a member of the 
Board of Trustees from 1939 to 1947, and chairman 
from 1947 to 1949. When, in 1948, the association 
decided to launch a national campaign against “ socia- 
lized ” medicine he was appointed chairman of the co- 
ordinating committee, a task he undertook with vigour. 
Two years later he was elected President of the American 
Medical Association, and he had a most successful term 
of office. In the same year he followed Dr. Charles Hill 
as President of the Worid Medical Association, to the 
council of which he had been elected in 1948. In recent 
years he had travelled widely: all over the world. 


VICTOR BONNEY, M.D., M:S., F.R.C.S., F.R.C.0.G. 
The obituary notice of Mr. Victor Bonney was printed 
in the Journal of July 11 (p. 99). We are indebted to 
Dr. GeorcGE W. Kosmak, advisory editor of the 
American Journal of Obstetrics and Gynecology, for 


the following appreciation : The sad news of the pass- 
ing away of Victor Bonney, as announced in your 
Journal of July 11, will prove a great shock to his many 
American friends and colleagues. He endeared himself 
to them on his visits to this country, and will be remem- 
bered by his many contributions to the literature of 
gynaecologic surgery. Victor Bonney was an outstand- 
ing physician and a friendly person whom it was a 
privilege to know personally for many years. 





We are indebted to a former partner of Dr. T. B. Sellors, 
whose obituary notice appeared last week, for the following 
appreciation : Dr. Sellors’s kind and courteous manner, to- 
gether with a sympathetic understanding, quickly gained the 
confidence of his patients. His careful examination, thought- 
ful treatment, and especially his quiet encouragement often 
restored health more quickly than could normally be 
expected. Throughout his busy life in practice he found 
time to keep in touch with the skin department of the 
Middlesex Hospital, and the knowledge he acquired was 
much sought after by his colleagues. He was frequently 
called into consultation by them, not only on skin diseases, 
but also on other medical problems. Among his outside 
activities was Freemasonry. He was a keen member of the 
Crowstone Lodge, of which he was a founder member. He 
was always fascinated by fishing, and was never happier 
on his holidays than with his rod and line. 


Dr. JoHN Cowper died at his home at Shanklin, Isle of 
Wight, on June 28, only a week before his 92nd birthday. 
Born on July 5, 1861, John Cowper received his medical 
education at Edinburgh University, where he graduated M.B., 


‘C.M. in 1887. After postgraduate work in London, he 


settled in Shanklin in 1889 and did not retire from practice 
until 1938. During that half-century he was for many years 
medical officer of health for Shanklin, and he also gave 
devoted service to Shanklin Hospital. In addition, he was 
surgeon to the Royal National Hospital for Diseases of the 
Chest, Ventnor, to the Isle of Wight Mental Hospital, New- 
port, and, during the war of 1914—18, to the auxiliary hospital 
at Gatcombe. As long ago as 1914 his colleagues paid 
tribute to his ability and integrity by electing him president 
of the Southern Branch of the British Medical Association. 
With all these activities Dr. Cowper still found time to 
interest himself in natural history and to indulge in his 
favourite recreation of shooting. 

T. W. M. writes: It is as a surgeon and as a man that 
John Cowper will be remembered. Always interested in 
the surgical side of his chosen profession, he practised his 
art with great skill until 1926, when he handed over his 
surgical practice to the late Mr. J. A. Gaynor, who pre- 
deceased him by a few months. In his time there can have 
been few more capable surgeons in the provinces, and so 
much was his ability recognized and valued that his patients 
subscribed to build two small hospitals in Shanklin in the 
early years of this century. As one who was fortunate 
enough to be his partner during the last 12 years he was 
in active practice I was able to watch his work with the 
greatest admiration. As a man he was an inspiration to all 
who knew him, most upright, honourable, and lovable. We 
who are left behind should be grateful for his example. 


One of Birkenhead’s oldest and best-known general practi- 
tioners, Dr. W. R. Fioyb, died at his home at Oxton on 
June 29 at the age of 86. He had been in active practice 
for nearly 60 years. William Robert Floyd was born at 
Stalybridge, Cheshire, on May 8, 1867, the second son of 
the late Rev. Thomas Floyd. His father died when he was 
10 years of age, and he was educated at St. Edmund’s Clergy 
Orphans School, Canterbury, where he was a distinguished 
pupil and a formidable cricketer. From school he went on 
to Clare College, Cambridge, graduating B.A. in 1888, and 
four years later he qualified in medicine by taking the 
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In 1894 he obtained the degrees of 
M.B., B.Chir. After qualification Dr. Floyd held the 
appointment of house-surgeon at the Liverpool Royal 
Infirmary and then went into practice in Birkenhead with 
his father’s cousin, the late Dr. T. S. Floyd. As the years 
passed Dr. Floyd became a prominent and respected figure 
in the life of the town, and was appointed to the honorary 
medical staffs of the Borough and Maternity Hospitals. He 
was chairman of the Birkenhead and Wirral Division of the 
Gritish Medical Association in 1940-1; he served on the 
focal medical war committee during the whole of its exist- 
ence ; and he was elected the first chairman of the local 
medical committee under the National Health Service Act 
of 1946. A past president of the Birkenhead Medical 
Society, he was elected a life member of the society in 
1950 as a token of the esteem in which he was held by 
his fellow practitioners. In addition to his extensive prac- 
tice Dr. Floyd always maintained a great interest in sport, 
being wicket-keeper for Birkenhead Park Cricket Club for 
many years, a life member of the Rugby club, and he 
played tennis and golf regularly in summer until advancing 
years reduced him to bowls. He was always known as 
“Dr. Willie” to his many old patients, and the large 
attendance at the funeral service showed how much he was 
liked by them all. His family life was overshadowed by 
much sorrow. His wife, formerly Miss Madge Rhodes, of 
Huddersfield, died in 1938, his two daughters died in child- 
hood, one from diphtheria and the other from meningitis, 
ind his elder son was killed in 1918 while on his first solo 
‘light in the Royal Flying Corps. He is survived by his 
other son, Major G. T. Floyd, to whom we offer our 
sympathy.—H. C. W. B. and D. J. 


diploma of L.S.A. 


Mr. F. CourTENAY MASON, who practised as an oto- 
rhino-laryngologist in London, died suddenly at his home 
at Hampstead on July 5 at the age of 62. Francis 
Courtenay Mason began his student life under adverse 
circumstances, and in consequence he became a very hard 
worker. After graduating B.A. at London University he 
won an entrance scholarship to the Middlesex Hospital in 
1912, and followed this success by winning a second-year 
exhibition in 1914 and the Hetley clinical prize and the 
junior Broderip scholarship in 1916, in which year he took 
the diplomas of M.R.C.S., L.R.C.P., and the London degrees 
of M.B., B.S. At the Middlesex Hospital he was succes- 
sively house-physician, house-surgeon, resident anaesthetist, 
and surgical registrar. He then entered the R.A.M.C. and 
served in France as a captain in the war of 1914-18. On 
returning to civilian life in 1919 he made the higher surgi- 
cal qualifications his next objective, and in the following 
year he proceeded to the M.S. and became a Fellow of the 
Royal College of Surgeons of England. Mason decided to 
specialize in oto-rhino-laryngology, and he devoted the rest 
of his life to the subject. His first appointment in the 
specialty of his choice was as registrar at the Throat Hos- 
pital, Golden Square. Later he became ear, nose, and 
throat surgeon to several hospitals, including the Dread- 
nought Hospital, Greenwich, King George Hospital, Ilford, 
and the West Middlesex Hospital, appointments he carried 
out with great conscientiousness and care. He was popular 
with patients, nurses, and colleagues for his thorough- 
ness, courtesy, friendliness, and encouragement, and was 
particularly active in forwarding the interests of his assist- 
ants. He was an adept at rose-growing, and his skill at this 
was well known. He liked travel abroad, and was know- 
ledgeable about ecclesiastical architecture. He is survived 
by a widow, a daughter, who is a medical student at his old 
hospital, and a son.—H. D. 

We are indebted to F.A.L. for the following apprecia- 
tion: The withdrawal of a familiar figure from the wards 
and out-patient department of a hospital always leaves a 
gap, but when that figure was one universally regarded not 
only with respect but with affection the sense of sudden 
loss is acute. It was never long before acquaintance with 
Courtenay Mason, whether by professional colleague, nurse, 
patient, or administrator, developed into warm friendship. 


It was clear that he had a particular affection for the Dread- 
nought Seamen's Hospital at Greenwich, where he worked 
for 30 years among seafarers of every race, creed, and 


‘nationality with great devotion and complete immunity from 


all idea of personal gain. Retiring, and even withdrawn, in 
manner, he spoke, if he spoke at all in medical council, at 
the end of a debate, when he contributed his considered 
judgment in a slow diction and with a dry humour which 
now evokes endearing memories. 


The colleagues and close friends of Dr. JOHN STOKOE, 
medical officer of health of Scarborough, were totally un- 
prepared for his sudden death on July 11 at the age of 51, 
for he had had no preliminary illness. He was born at 
Blyth, Northumberland, on January 25, 1902, the son of 
Mr. P. L. Stokoe, and was educated -at Barnard Castle 
School and at the Newcastle College of Medicine, graduat- 
ing M.B., B.S. from Durham University in 1924. He pro- 
ceeded to the M.D. in 1938, having taken the degree of 
B.Hyg. and the D.P.H. two years earlier. After graduation 
he held hospital posts in Newcastle-upon-Tyne and then 
followed a few vears in general practice in North-east Eng- 
land. In 1935 he entered the public health service with an 
appointment at the City Infectious Diseases Hospital, New- 
castle-upon-Tyne. Two years later he was appointed assis- 
tant medical officer of health for Derby, and in January, 
1939, became medical officer of health for his home town 
of Blyth. War broke out a few months later, but his 
services were retained at Blyth until, in 1943, he entered 
the R.A.M.C. as a general duties officer. Later he was 
appointed a hygiene specialist, and when _ released 
from the Army in 1946 he had attained the rank of 
lieutenant-colonel. He served in France, Belgium, Holland, 
and Germany, and there is no doubt that he found his 
Army experience both challenging and stimulating. Imme- 
diately after demobilization Dr. Stokoe obtained the ap- 
pointment of medical officer of health for Scarborough. 
He assumed his new duties at a difficult time, for the 
“appointed day” was less than two years away, and with 
it he was to see the independent borough which had ap- 
pointed him becoming for the most part included in a 
divisional area of the North Riding County Council of 
Yorkshire. When the change did come Dr. Stokoe was 
appointed medical officer to the Scarborough Rural District 
and the Scalby Urban District, and he tackled the work in 
his new area, with its wide variety of problems, with char- 
acteristic energy, deriving much satisfaction from the weld- 
ing together of diverse units into an administrative whole. 
Although such duties took up a large part of his time, 
Dr. Stokoe never wholly lost his clinical interests, and the 
immunization clinics and the health of the older schoolboys 
remained in his care. Like many another medical officer of 
health, however, he deplored the loss of the fever hospital 
when it passed to the control of the regional hospital board. 
He was a strong advocate of clean food, and organized 
educational campaigns among food-handlers. A man of 
strong personality, he applied himself with great vigour to 
every task, however small, never sparing himself either at 
work or at play. For relaxation he played golf, and was an 
enthusiastic member of the South Cliff Golf Club. To his 
widow, formerly Miss Winifred Shy, also of Blyth, and his 
son our sympathy is extended.—E. R. C. 


Dr. JOHN PRINGLE died at his home at Gosforth, Cumber- 
land, on July 12 at the age of 83. He was born on Decem- 
ber 13, 1869, and studied medicine at. Trinity College, 
Dublin, where he graduated M.B., B.Ch. in 1894. He pro- 
ceeded to the M.D. in 1896. and took the Cambridge D.P.H. 
in the following year. Immediately after graduating he 
came to England to assist the late Dr. Joseph Henry in 
practice at Rochdale, Lancashire. At the turn of the century 
he established himself in his own practice at Manchester, 
where, in the Whalley Range district, he soon gained the 
confidence and friendship of his patients. When he retired 
from practice in 1946 he settled at Gosforth, within easy 
reach of his beloved hills, and there he spent the remainder 
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of his life happily engaged in the numerous activities in 
which he was interested. As well as being a greatly loved 
physician he was an expert philatelist, having a very fine 
collection. He was particularly interested in the “ balloon 
post,” on which he was an expert, being the author of a 
book on the subject. In 1911 he married Dorothy Beney, 
of Beckenham, and she, with his four sons, survives him.— 
G. A. M. 


After two years of ill-health, Dr. J. W. Extts died at his 
home at Kimbolton, Huntingdonshire, on July 20 at the 
age of 64. He had said that he preferred “ wearing out” 
to “rusting out,” and he fulfilled the principle behind his 
own words, for he remained at work until two months 
before his death. John Weaver Ellis was born on July 31, 
1888, and as a child he went with his parents to New 
Zealand. On the death of his father he carried on the 
family farm until a younger brother was old enough to 
take it over. He then qualified as a pharmacist, and before 
the war of 1914-18 he had his own chemist’s business in 
New Zealand. In 1914 he returned to England and obtained 
a commission as a member of the New Zealand Expe- 
ditionary Force. For conspicuous bravery in the fighting on 
the Somme in 1918 he was awarded the Military Cross. 
After the armistice he went back to New Zealand, where 
he married Miss Alice Timms. Three years later he be- 
came a medical student at Guy’s Hospital, and qualified 
M.R.C.S., L.R.C.P. in 1928. In the following year he settled 
in practice in Kimbolton, where he stayed until death ended 
his work 24 years later. Dr. Ellis, whose early life made 
him peculiarly suited to country practice, was a man of 
abounding energy, with wide interests and an unfailing sym- 
pathy and tolerance. It is as a man and a friend that the 
people of the 32 villages covered by his practice will miss 
him, although they will feel keenly, too, the loss of a 
skilled general practitioner. In addition to the work of his 
practice, Dr. Ellis acted as medical officer to Gaynes Hall 
Borstal Institution, and he was a member of the committee 
of management of the local hospital and of the Huntingdon 
panel committee. In non-medical spheres his interests 
were centred on Kimbolton School, of which he was a 
governor from 1937 onwards, and in freemasonry, which 
was a constant source of pleasure and relaxation. He was 
provincial grand senior warden for the Province of North- 
amptonshire and Huntingdonshire in 1951, a past master of 
Euston Lodge, St. Neots, and a founder member of the 
Old Kimboltonians Lodge. No man fulfilled the principles 
of freemasonry in his daily life better than he, since love 
and truth were the bases of his dealings with all, whether 
acquaintances, friends, or patients. He leaves a widow, a 
son, and five daughters—A. F. G. 


Dr. H. WALMESLEY GREENWOOD died on May 2 at Red- 
cross, Co. Wicklow, aged 52. Henry Walmesley Greenwood 
was educated at Ampleforth College, York, and at the 
Middlesex Hospital Medical School, qualifying M.R.C.S., 
L.R.C.P. in 1925. As a medical student. he had a distin- 
guished career, being awarded the Lister Memorial Prize in 
physics, and several class prizes. After qualification he 
held a number of house appointments at the Middlesex 
Hospital, and later became senior resident medical officer 
at the City of London Maternity Hospital. In 1927 he 
entered general practice as a partner in an old-established 
firm of doctors at Southend-on-Sea, where he met with 
immediate success. With a temperament particularly suit- 
able for general practice and the gift for making lifelong 
friendships, he soon gained the confidence of his colleagues. 
He was also chairman of the South Essex Division of the 
British Medical Association in 1946-7 and first chairman 
of the local medical committee. A forceful speaker in com- 
mitee, he was never afraid to voice an opinion or to speak 
what he thought to be the truth. He was a Roman Catholic, 
and his religious faith meant much to him. During the last 
war he was left to manage a large practice single-handed, a 
responsibility which caused a breakdown in health from 
which he never fully recovered. Although he entered the 


National Health Service at its inception, he did not take 
kindly to many of its aspects, particularly the form-filling, 
and two years ago he gave up his practice to turn to farming 
in Eire. That he had the esteem and affection of his former 
patients was clearly shown by the wish of many of them to 
send wreaths to his funeral in Ireland, and by the decision 
to erect a commemorative plaque on the grave of his little 
daughter in Sutton Road Cemetery, Southend-on-Sea. He 
leaves a widow and one son and one daughter.—J. B. 





Medico-Legal 








HEALTH SERVICE FRAUDS 


Dr. John Joseph Flanigan, aged 28, was at Airdrie Sherift 
Court on August 3 sentenced to sixty days’ imprisonment 
for defrauding the Lanarkshire Executive Council. An 
appeal has been lodged. 

Dr. Flanigan had originally been charged with three 
offences : (1) making false claims in respect of thirty-two 
patients and defrauding the executive council of £56; (2) 
defrauding the executive council of £5 8s. 6d. in respect 
of a claim regarding the confinement of a patient ; and (3) 
uttering, as genuine, twenty maternity medical service claim 
forms on which signatures of patients were forged. When 
the case was called, Mr. John Wheatley, Q.C., said that his 
client was adhering to a plea of not guilty in respect of 
the second and third charges. He also stated that Dr. 
Flanigan admitted only twenty-five of the instances alleged 
in the first charge. 

The Fiscal, Mr. A. L. Nixon, accepted that plea, and the 
second and third charges were dropped, charge one was 
reduced to twenty-five items, and the amount of money 
involved amended to £43 15s. Continuing, the Fiscal said 
that Dr. Flanigan had been in partnership in general practice 
with. Dr. Bernard McLaughlin since 1948. “ For some time 
relations between the partners were not happy, and eventually 
they became rather hostile. Solicitors for Dr. McLaughlin 
called on me and made certain complaints, which I felt 
bound to investigate. While so doing, the present charge 
came to light.” 

Mr. Nixon told the court that the Department of Health 
had intimated to executive councils in 1949 that where a 
second doctor was present at maternity cases to administer 
an anaesthetic an additional fee of 35s. was payable. On 
twenty-five occasions Dr. Flanigan had claimed for the 
services of a second doctor when, actually, none was pre- 
sent, and the charge had come to light because it was felt 
that these claims were excessive. It was true that in the 
terms of the partnership Dr. Flanigan paid the £43 15s. into 
the business and received a one-third share. But it was 
he who, by false representation, had induced the executive 
council to pay the full amount. 

Mr. Wheatley said Dr. Flanigan’s decision to plead guilty 
to part of the complaint reflected great credit on his courage 
and his humanity. ~ He had deemed it unfair to expose his 
patients and other witnesses to the embarrassment, anxiety, 
and worry of the witness-box, and he felt it better that the 
dispute with his partner should be aired in the Civil Court 
rather than in the glare and limelight of the Criminal Court. 
Mr. Wheatley pleaded with Sheriff A. J. Stevenson to give 
Dr. Flanigan an absolute discharge. Dr. Flanigan had 
manifestly not been setting out purposely to defraud the 
N.H.S. of large sums. What really happened was that 
through carelessness on his part, for which the only excuse 
was overwork and personal anxiety, he made claims for 
which he was not entitled. 

Sheriff Stevenson said that he had given full weight to 
the history of the charge and Dr. Flanigan’s personal back- 
ground, but such an offence was so much more serious than 
any other case involving a similar amount of money that 
he could do no other than send him to prison. 
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UNIVERSITY OF LONDON 


The following have been appointed or nominated for appoint- 
ment or reappointment as representatives of the University on 
the governing bodies indicated in parentheses: Dr. G. Selby 
Wilson (Lister Institute of Preventive Medicine); Professor J. 
Whillis (Royal Dental Hospital of London, School of Dental 
Surgery); Dr. C. E. Newman (West London Hospital Medical 
School); Mr. S. Gnessen (Mount Pleasant School). 

C. B. Allsopp, D.Sc., Reader in Physics at Guy’s Hospital 
Medical School, has been appointed to the Chair of Physics 
applied to Medicine tenable at that School from October 1. 

The Special Advisory Board in Postgraduate Medical Studies 
has been constituted from October 1, and until further order, as 
follows: the Dean of the Faculty of Medicine; the Director of 
the British Postgraduate Medical Federation; the Dean of the 
London School of Hygiene and Tropical Medicine; three repre- 
sentatives of the Board of the Faculty of Medicine; the two 
members of the Senate appointed by the General Medical Schools; 
one representative of the Board of Advanced Medical Studies; 
two representatives of the .Board of Pre-clinical Studies; one 
representative of the Board of Studies in Pathology; one repre- 
sentative of the Board of Studies in Hygiene and Public Health; 
one representative of the Board of Studies in Dentistry; and not 
more than six other persons to be appointed after report from 
the Special Advisory Board. 

The Paul Philip Reitlinger Prize of the value of £30 is offered 
for the best essay embodying the result of some research work 
on a medical subject carried out by the candidate. Candidates 
must be students of the University who, on June 1 preceding the 
award, were studying in one of the Schools of the University in 
the Faculty of Medicine, or graduates of the University who, on 
the same date, were of not more than five years’ standing from 
the date of taking their first degree, and who are, or were, 
students in such School. Essays must reach the Academic Regis- 
trar, Senate House, not later than October 1, 1954, and must be 
accompanied by a certificate from the candidate’s teacher or 
other responsible person to the effect that the research work 
forming the subject of the essay is peered the work of the 
candidate presenting the essay. 

Dr. R. A. Shooter, Senior Lecturer in Bacteriology in St. 
Bartholomew's Hospital Medical College, has been appointed to 
the University Readership in Bacteriology tenable at that College. 


UNIVERSITY OF SHEFFIELD 


At a meeting of the Council held on June 19 Dr. A. J. N. 
Warrack was appointed Part-time Honorary Lecturer in 
Pathology. 

The resignation of Dr. S. A. Doxiadis, Senior Lecturer in Child 
Health, was received. 

At a Congregation on June 27 the following medical degrees 
were conferred : 


M.D.—J. A. Griffiths (with distinction), D. Dexter, E. A. 
Johnson. 

M.B., Ch.B.—W. K. C. Morgan (with second-class honours), 
J. O. Newman (with second-class honours), E. M. Bateson, 
Audrey M. F. Brook, Juliet S. Bryant, A. H. Clarke, Mary W. 
Dickson, E. R. J. Emery, Avril M. Frampton, P. N. Griffin, P. C. 
Griffith, G. Haigh, B. F. Hallatt, R. B. Heath, W. Heathcote, 
Dorothea V. M. Holmquist, W. P. G. Jones, J. Longstaff, C. M. 
MacCallum, Ann B. Marples, T. W. May, P. B. Moxon, Mary 
Neville, Eileen M. O'Neill, C. Protheroe, P. A. Ramsey, G. B. 
Schofield, W. E. Sharman, N. W. Shephard, R. E. Smith, C. F. I. 
Sparling, A. H. Stearns, Enid M. Stephenson, C. K. Sutcliffe, 
R. Tym. W. G. Waterlow, J. Wilson, B. Winchurch, J. A. Wright. 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 


At a meeting of the Council of the-College held on July 9 
Sir Cecil Wakeley was re-elected President for the ensuing year. 
Sir Reginald Watson-Jones was re-elected and Professor Lambert 
C. Rogers elected Vice-presidents. 

Dr. E. Rohan Williams (St. Mary’s) was co-opted to the 
Council for the year 1953-4, representing radiology. 

It was reported that Dr. E. Ashworth Underwood, director of 
the Wellcome Historical Medical Museum, had been elected a 
Hunterian Trustee. 

The following three deaths were reported with regret: Mr. 
Victor Bonney (Past Vice-President and Member of Council); 


Mr. R. G. Hogarth (Past Member of Council); and Dr. Frank H. 
Lahey (Honorary Fellow). 

Mr. R. S. Johnson-Gilbert was appointed assistant secretary of 
the College. 

Professors and lecturers for the ensuing year were appointed 
as follows: 

Hunterian Professors ——Mr. V. E. Negus, one lecture on the 
comparative (and human) anatomy of the nose and nasal sinuses ; 
Mr. D. J. Browne, one lecture on the principle of controlled 
movement in orthopaedics; Professor R. Milnes Walker, one 
lecture on the place of venous shunts in the treatment of portal 
hypertension; Mr. F. W. Holdsworth, one lecture on traumatic 
paraplegia; Mr. H. S. Morton, one lecture on some potentialities 
of the electrogastrograph; Mr. J. B. Kinmonth, one lecture on 
the lymphangiography in clinical surgery and particularly in the 
treatment of lymphoedema; Mr. D. I. Williams, one lecture on 
the chronically dilated ureter; Mr. D. J. Robertson, one lecture 
on congenital arteriovenous fistulae of the extremities; Mr. A. B. 
Nutt, one lecture on the significance and surgical] treatment of 
congenital ocular palsies; Mr. D. M. Morrissey, one lecture on 
the treatment of obliterative vascular disease; Mr. I. P. Todd, 
one lecture on the role of elective surgery in the management of 
diverticulitis of the colon; Mr. R. H. C. Robins, one lecture on 
primary reconstruction of the injured hand. 

Arris and Gale Lecturers —Mr. H. A. Haxton, one lecture on 
the sympathetic supply of the upper limb before and after 
sympathectomy; Mr. G. J. Hadfield, one lecture on the effect of 
hormones on healing; Professor D. Slome, one lecture. 

Erasmus Wilson Demonstrators—Dr. G. D. Lumb, one 
demonstration; Dr. J. S. Young, one demonstration; Dr. L. M. 
Franks, one demonstration; Mr. W. H. W. Jayne, one 
demonstration. 

Arnott Demonstrators.—Professor M. F. Lucas Keene, two 
demonstrations; Professor G. W. Causey, one demonstration ; 
Dr. F. Stansfield, one demonstration; Professor R. J. Last, one 
demonstration. 

In addition Sir Stanford Cade was awarded a Hunterian Pro- 
fessorship, Dr. D. R. Haynes an Arnott Demonstratorship, and 
Dr. B. E. Heard an-Erasmus Wilson Demonstratorship. 

A Diploma of Fellowship was granted to M. Ali. 

Diplomas were granted, jointly with the Royal College of 
Physicians of London, as follows: 

DIPLOMA IN ANAESTHETICS.—R. W. Baxter, D. Bigley, May S. 
Bisset, T. B. Boulton, J. Burgoyne, A. D. Clarke, N. F. Cockett, 
D. J. Coleman, M. P. Coplans, T. T. Currie, C. H. Devereux, 
Beatrice A. Earnshaw, Elizabeth F. Everitt, J. G. Fairer, B. L. 
Finer, H. P. Graham, J. M. Hansen, H. M. Hardy,- A. G. 
Henderson, J. I. M. Lawson, J. Leibovitz, J. W. R. McIntyre, 
Maria R. Mackay, A. L. MacKenzie, J. Middleton Price, R. E. 
Molloy, D. K. Morgan, G. N. Mulliner, C. Nikitik, J. F. Nunn, 
B. S. Perera, W. J. Pryor, Nancy G. S. Roberts, Margaret 
Rooms, Judith M. Ross, J. D. St. Clair, W. E. B. Scott, K. N. 
Sen Gupta, Beatrice E. Sleigh, J. R. Spears, M. K. Sykes, 
Charlotte McE. Taggart, J. A. Thornton, P. H. Venn, Patricia 
Wilson, V_ P. Wordsworth. 

DIPLOMA IN LARYNGOLOGY AND OroLtocy.—S. Ahmad. P. A. O. 
Anyaegbunam, R. W. Bailie, D. P. Belgrave, M. Brookes, P. B. 
Foxwell, J. H. Grant, R. Hully, G. Immermann, L. P. B. Kiriella, 
G. B. Leitch, J. F. McAuliffe, A. G. McCallum, K. G. 
Malcomson, A. Marsland, I. H. Mazer, G. Murray, M. V. Naidu, 
M. J. J. Rao, H. N. St. John, D. L. Sugrue, S. Sytcha, 
Caroline M. van Dorp. 

DieLoma IN MepicaL Rapiop1aGNosis.—A. Ansell, G. Ansell, 
J. St. C. Ballenden, A. Berezowski, M. E. Berk, A. S. Bligh, 
H. H. Bloch, D. Brink, N. L. Bucky, J. C. Chartres, C. J. Don, 
A. J. Eley, H. G. Feltham, Eleanor B. Fielding, A. Fotoohi, 
H. Freilich, J. Friedman, Sarah H. Getz, N. K. Ghose, L. Green, 
B. C. Hale, M. A. Harris, J. W. Hoe, P. F. Mathias, J. S. 
Matthews, J. L. Morris, D. McK. K. Muir, E. Price, L. J. 
Sandell, H. Smith, J. V. Tillett, B. F. Vaughan, L. E. Wolpert, 
I. Yentis. 

DipLoMa IN MEDICAL RADIOTHERAPY.—T. W. Backhouse, 
R. F. Burton, Muriel Coates, A. F. Crook, B. Dosoretz, A. M. 
Jelliffe, H. Lehrner, M. B. McEvedy, R. G. C. MacLaren, K. W. 
Mead, R. A. R. Taylor, R. P. Varma. 

DIPLoMa IN PsycHOLoGicaL Mepicine.—H. Bourne, C. P. C. 
Gore, E. J. E. Jones, Josephine M. Lomax-Simpson, Frances E. 
Smart, A. Watt, L. Zollman. 

DiPLoMa IN PaTHOLoGy.—J. D. Heppleston, P. W. Kippax, 
H. B. Marsden. 

DiPLoma IN CHILD HeALTH.—Lynda C. Proctor. 

DIPLOMA IN OPHTHALMOLOGY.—G. A. O’Reilly. 

DIPLOMA IN TROPICAL MEDICINE AND Hyoiene.—L. K. 
Simango. 
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Hospitals were recognized under paragraph 23 of the F.R.C.S. 
regulations as follows: Roya! United Hospital, Bath, ear, nose, 
and throat registrar for six months. Cumberland Infirmary, 
Carlisle, redesignation, junior registrar has now been redesignated 
**senior house officer.” Queen Mary’s Hospital for Children, 
Carshalton, two orthopaedic and general surgical registrars, 
both for six months. Essex County Hospital, Colchester, 
decennial revision, two surgical registrars; from January, 
1954, two casualty officers. Leicester General Infirmary, 
additional recognition, three senior house officers for twelve 
months. Connaught Hospital, London, reduction from twelve to 
six months in period of recognition of existing posts of resident 
surgical officer and house-surgeon; from January, 1954, casualty 
officer. East Ham Memorial Hospital, London, resident surgical 
officer for twelve months; house-surgeon for six months; from 
January, 1954, casualty officer. Preston Hospital, North Shields, 
and Victoria Jubilee Infirmary, Tynemouth, three house-surgeons 
for six months (provided that each post shall be resident for 
approximately four months at Tynemouth Infirmary and two 
months at fhe Preston Hospital). Crumpsall Hospital, Man- 
chester, additional recognition, senior house officer (genito-urinary 
department) for six months; from January, 1954, senior house 
officer (orthopaedics) (hitherto recognized’ for general surgery). 
Rochford General Hospital, redesignation, house-surgeon, ortho- 
paedics and fractures, has now become “ house-surgeon, general 
and orthopaedic.” R.A.F. General Hospital, Ely, from January, 
1954, casualty officer. Stockport Infirmary, decennial revision, 
resident surgical officer (surgical registrar) for twelve months; 
assistant resident surgical officer for six months; three house- 
surgeons for six months; from January, 1954, casualty officer. 
Southend-on-Sea General Hospital, from January, 1954, casualty 
officer. North Staffordshire Royal Infirmary, Stoke-on-Trent, 
from January, 1954, casualty and assistant resident surgical officer 
(hitherto recognized for general surgery). Sutton and Cheam 
Hospital, from January, 1954, casualty officer. Victoria Jubilee 
Infirmary, Tynemouth, see under Preston Hospital, North Shields. 
Hillingdon Hospital, Uxbridge, additional recognition, house- 
surgeon (general and thoracic); house-surgeon (general and 
traumatic) both for six months; from January, 1954, one registrar 
(casualty); three junior hospital medical officers (casualty); 
revision, reduction from twelve to six months in period of 
recognition of senior house-surgeon. Whitehaven and West 
Cumberland Hospital, surgical registrar for six months. Work- 
ington Infirmary, surgical registrar for six months. Rowley 
Bristow Orthopaedic Hospital, Woking, two senior house officers 
(resident) both for twelve months. 


ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH 


The name of R. S. Morton was mis-spelt as R. S. Norton in the 
list of new Members of the College printed in the Journal of 
August I (p. 291). 


ROYAL COLLEGE OF OBSTETRICIANS AND 
GYNAECOLOGISTS 


At a meeting of the Council of the College on May 16, with the 
President, Mr. Arthur A. Gemmell, in the chair, the following 
were elected to the Council to fill statutory and other vacancies: 
As representatives of the Fellows, A. M. Claye (Leeds), J. F. 
Cunningham (Dublin), V. J. F. Lack (London), D. McK. Hart 
(Glasgow), J. A. Stallworthy (Oxford). As representatives of the 
Members, A. L. Deacon (Birmingham), A. S. Duncan (Edin- 
burgh). 

The following were admitted to the Fellowship: H. H. 
Fouracre Barns, J. W. D. Buttery, H: C. Callagher, A. B. Con- 
canon, S. E. Craig, Gladys V. S. Cunningham, J. N. I. Emblin, 
L. W. Gall, D. S. Greig, U. P. Gupta, T. N. Hart, A. M. 
Hartnell, W. Hawksworth, O. V. Jones, C. W. A. Kimbell, 
W. M. Lemmon, J. T. Louw, D. J. MacRae, Mary H. Mayeur, 
S. D. Meares; S. Misra, Coralie W. Rendle-Short, Kathleen M. 
Robinson, Dorothy M. Satur, L. J. te Groen, R. A. Tennent, 
E. W. L. Thompson, H. K. Waller, J. A. Waterman, B. H. 
Watson, S. A Way, J. L. Wright. 

The following were admitted to the Membership: C. H. 
Borsman, D. M. Brodie, P. Bruce-Lockhart, K. G. Cockburn, 
S. B. Cooper, Janette G. Cowie, H. J. G. de Villiers, H. G. Dixon, 
Margaret M. Downes, E. M. Edwards, A. H. Foate, G. S. Foster, 
A. E. Fyfe, G. H. Garfield, J. M. Gate, L. Goldman, N. G. 
Gourlay, M. Grant, R. W. Grayburn, D. Hay, G. C. S. Hunter, 
Valentine M. Husband, Sarah I. Jacob, R. A. Kenihan, K. 
Khadenga, H. H. Kirk, B. V. Kyle, J. C. McCawley, J. 
Macpherson, J. S. McVeigh, Jean Murray-Jones, T. J. M. Myles, 
L. M. Norburn, E. M. Ta S. Panchalingam, Evelyn Peters, 
R. M. McK. Pratt, M. J. M. Solomons, W. K. Sutton, T. A. 
Thompson, R. S. Wurm. 


INFECTIOUS DISEASES AND VITAL STATISTICS 


Summary for British Isles for week ending July 25 
(No. 29) and corresponding week 1952. 


Figures of cases are for the countries shown and London administrative 
county. Figures of deaths and births are for the 160 great towns in 
England and Wales (London included), London administrative county, the 
17 principal towns in Scotland, the 10 principal towns in Northern Ireland, 
and the 14 principal towns in Eire. 

A blank space denotes disease not notifiable or no retusn available. 

The table is based on information supplied by the Regis’ 


England and Wales, Scotland, N. Ireland, and Eire, the Ministry of Health’ 


and Local Government of N. Ireland, and the Department of Health of Eire. 





































































































CASES 1953 ; . 1952 
in Countries sid ;|& Sick i; g 
og | Ss l/Ssli™/e2] @s S . 
andLondon S88 izlad) ds /e\slzia 
Diphtheria . . kon 17 1 8 0; 600 25 3 4 
Dysentery .. re 309; 38) 88 1 140; 16; 40° O}| 2 
Encephalitis, acute. . 9} 1] Oo} O 3} 11 O 
Enteric fever: 
Typhoid .. én 2, #0} #1 3 2° Oo  1| -@. 9 
Paratyphoid .. 11} 1) O| OW) 39} O1@) O 
Food-poisoning .. 516) 54 7 180) 33 
Infective enteritis or 
diarrhoea under 
2 years .. a 15| 56 | 2 
Measles* .. .- | 4,394 65) 1} 120) 148] 7,225) 730] 100) 164) 284 
Meningococcal —_ } 
tion oe 20 3} 12) O 2 25 1 13} 2) 1 
Ophthalmia neona- | 
torum... 45 4 oO 1 34 1 10) 0 
Pneumoniat - 239) 26| 133} 2 259, 16, 94, 1) 1 
i oe acute: asi| 19 al 4 
‘aralytic ry 
Now-paralytic ©. 113; 17/9} 8} 1 "$9 3 hu 3} 2 
Puerperal feverg§ .. 259) 41/ 5) 0} 213) 37) 13) Oo 
Scarlet fever -. 1,037) $8) 113 17) 51] 1,038} 84] 138] 10) 56 
Tuberculosis: | 
Respiratory és | 129} 28 112} 23 
Non-respiratory. . | 18 3 36 
Whooping-cough .. © 4,357, 389 320| 70| 76] 2,206, 88| 145| 60| 124 

















































































































aasiniie | 1953 1952 
in Great Towns 32 Zle/4 od Bie/4 
elbigiz|al2z/alalzls 
Diphtheria .. | 0} 0) 0 0 o| 0 
Dysentery .. | | 0 
Encephalitis, acute. . | 0 1 0 0 
Enteric fever ae 0 0 0 #60 0; Oo 0 
Infective enteritis or | oe 
| oe 1 of of 5 1) 2) 1 
Influenza... 3 0 0 o| 0 4,0 0 0 
Measles... .. | oO 0 O| Oo 0 1; 0 
— infec 0 1 | 1 
Pneumonia | 119 13 10, 3) Of 114) a1 14, 8 
Poliomyelitis, acute 8 / m6 0 4 
Scarlet fever os | 0 0 0; 0 0 
Tuberculosis: 8| 
enone: #{ 3 19 9 oF m{ 343) 3 3 
Whooping-cough . 2) ~ O| 7) oO} oO 1 | 0 63 
Deaths 0-1 year .. | 233i) _24 2| 14] 199] 23, 19, 7 17 
ed 4,240 614 513, 75| 150 seas! 567 447 104) 133 
LIVE BIRTHS .. | 7,675 1145 967| 239| 372] 7,449|1114) 814) 210 443 
STILLBIRTHS .. | 186, 29| 19) 179} 32) 23 














* Measles not notifiable in Scotland, whence returns are approximate. 
¢t Includes primary and influenzal pneumonia. 
§ Includes puerperal pyrexia. 


en 


—— 


ee Oe 














402 Aua. 15, 1953 


VITAL STATISTICS 





BriTIsH 
MEDICAL JOURNAL 





Vital Statistics 








Industrial Accidents and Diseases 

The number of workpeople (other than seamen) in the 
United Kingdom whose deaths from accidents in the course 
of their employment were reported in June was 120, com- 
pared with 130 (revised figure) in the previous month and 
122 (revised figure) in June, 1952. The number of cases of 
industrial disease reported was 36, including lead-poisoning 
1, epitheliomatous ulceration 13, and chrome ulceration 15. 
There were no deaths.—Ministry of Labour Gazette, July, 
1953. 


Graphs of Infectious Diseases 


The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 
Highest and lowest figures reported in each week during the 
nine years 1944-52 are shown thus ------- , the figures for 
1953 thus Except for the curves showing notifica- 
tions in 1953, the graphs were prepared at the Department 
of Medical Statistics and Epidemiology, London School of 
Hygiene and Tropical Medicine. 
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Infectious Diseases 


Only small fluctuations occurred in the incidence of infec- 
tious diseases during the week ending July 25 in England 
and Wales. The largest were a decrease of 401 in the num- 
ber of notifications of measles, from 4,795 to 4,394, and an 
increase of 139 for whooping-cough, from 4,218 to 4,357. 

The largest decrease in the number of notifications of 
measles was 99 in Yorkshire East Riding, from 307 to 208. 
Only small variations occurred in the local trends of whoop- 
ing-cough ; the only exception was an increase of 144 in 
Essex, from 288 to 432. 1,037 cases of scarlet fever were 
notified during the week, 19 more than in the preceding 
week, and no variations of any size occurred in the local 
returns. 17 cases of diphtheria were notified, one fewer 
than in the previous week. The largest return was 4 in 
Staffordshire, Coseley U.D. 

266 cases of acute poliomyelitis were notified during the 
week. These were 4 more for paralytic and 39 more for 
non-paralytic cases than in the preceding week. The epi- 
demic is still mainly confined to the southern section of the 
country. The largest returns were London 36 (Camberwell 
4, Holborn 4, Lewisham 4; the remaining 24 cases were 
reported from 15 boroughs); Warwickshire 24 (Coventry 
C.B. 15, Birmingham C.B. 3, Atherstone R.D. 3), Essex 21 
(Southend-on-Sea C.B. 8), Kent 15 (Maidstone M.B. 5), Lan- 
cashire 15 (Blackpool C.B. 5), Southampton 14\(Southamp- 
ton C.B. 5), Surrey 14, Middlesex 14, Sussex 11, and Somer- 
setshire 10 (Taunton M.B. 7). 

A fall of 71, from 380 to 309, was recorded in the number 
of notifications of dysentery. The largest returns were Lan- 
cashire 52 (Manchester C.B. 10), London 38, Yorkshire West 
Riding 36 (Wakefield C.B. 11), Durham 28 (Lanchester R.D. 
13), Middlesex 23, and Norfolk 20 (Norwich C.B. 12). 

The largest outbreak of food-poisoning reported during 
the week was Durham, Consett U.D. 121. 


Deaths in 1952 


The quarterly return of the Registrar-General for England 
and Wales covering the first quarter of this year compares 
the numbers of deaths .from certain causes in 1952 with 
those in the previous two years. Some of the figures are 
given in the Table below. 














1950 1951 1952 

Respiratory tuberculosis 14,079 12,031 9,335 
Meningeal 90. as 890 882 S511 
Other o oe - 1,000 893 739 
Diphtheria me “ i 49 33 32 
Cancer of stomac! ~ 14,445 14,661 14.410 
-— «ae + “a os 12,241 13,247 14.218 
Leukaemia | - re _ 1,832 1,927 2.043 
Coronary disease ia on $4,755 58,309 61,429 








Week Ending August 1 
The notifications of infectious diseases in England and 
Wales during the week included scarlet fever 950, whooping- 
cough 4,107, diphtheria 11, measles 3,587, dysentery 334, 
paratyphoid fever 19, typhoid fever 4, food-poisoning 769. 
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Poliomyelitis 


Poliomyelitis notifications (uncorrected) in the week ending 
August 1 (30th week of the year) were as follows : paralytic, 
167 (151); non-paralytic, 103 (115); total, 270 (266). This 
is an increase of 4 compared with the previous week, the 
figures for which are in parentheses. The individual districts 
which have notified 15 or more cases in the year to August 1, 
with incidence per 100,000 in parentheses, are as follows: 
Southend-on-Sea C.B., 34 (22.44) ; Liverpool C.B., 21 (2.65) ; 
Hendon M.B., 15 (9.63); Birmingham C.B., 40 (3.57); 
Southampton C.B., 16 (9.12); Coventry C.B., 66 (25.29) ; 
Croydon C.B., 16 (6.38); Pewsey R.D.C., 16 (87.77) ; Man- 
chester C.B., 15 (2.13); Leicester C.B., 19 (6.65) ; Lewisham 
M.B., 19 (8.37); Bristol C.B., 16 (3.60) ; Blackpool C.B., 18 
(12.22); Camberwell M.B., 18 (9.93); Islington M.B., 16 
(6.79); St. Pancras M.B., 17 (12.18); Bournemouth C.B., 
22 (15.84). 

The insignificant rise in total notifications from 266 to 
270 is reassuring, even though there was an increase of 16 
paralytic cases. The curve of incidence this year is now 
rather like that in 1952, although the seasonal rise started 
earlier and the figures are at a slightly higher level. 











Medical News 








Control of Isoniazid.—Under regulations which came into 
force on July 31 isoniazid and preparations containing it may 
be supplied to the public only on prescription by doctors, 
dentists, or veterinary surgeons. 

Sports Physicians.—An invitation has been extended to 
members of the British Medical Association to take part in 
the international congress for sports physicians to be held 
at Obertraun, Hallstittersee, September 11 to 13. Details 
may be obtained from the secretariat: Liga fiir die Vereinten 
Nationen, Bésendorferstrasse 9, Vienna, 1. 

Royal College of Surgeons in Ireland.—Mr. Michael P. 
Burke and Mr. Ian Fraser have been re-elected President 
and Vice-President of the College respectively. 


COMING EVENTS 


‘Symposium on Butazolidin—The Empire Rheumatism 
Council is holding a symposium on butazolidin at the Royal 
Society of Medicine on November 13. Application for 
tickets should be made to the general secretary, Empire 
Rheumatism Council, Tavistock House (North), Tavistock 
Square, London, W.C.1. 





BIRTHS, MARRIAGES, AND DEATHS 
BIRTHS 


Arnott.—On July 30, 1953, at Central Middlesex Hospital, Acton Lane, 
Park Royal, N.W., to Dr. Ruth Arnott (formerly Burt), wife of 
Dr. D. C. Arnott, a daughter. 

Benn.—On July 28. 1953, at Musgrove Park Hospital, Taunton, to Patricia 
Mary (formerly Simpson), wife of J. Benn, M.D., M.R.C.P., a second 
son. 

Edgington.—On July 31, 1953, at Queen Elizabeth Hospital. Birmingham, to 
Jean. wife of Dr. John Edgington, a son—Mark Jonathan. 

Harrington.—On July 11, 1953, at Queen Victoria Nursing Home, Wolver- 
hampton, to Gerardine, wife of Dr. J. J. Harrington, of Dudley, a son-- 
Sean Gerard. 

Huggill.—On July 18, 1953, to Margaret (formerly Lawton), M.B., Ch.B., 
wife of J. A. W. Huggill, M.A., D.Phil., of 35, Warwick Road, Heaton 
Moor, Stockport. a son. 

Matthews.—On August 2, 1953, at Lichfield, Staffordshire, to Joyce 
(formerly Wall's), wife of Dr. Bryan Matthews, a second son. 

Stewart Hunter.—On July 18. 1953, at the General Hospital, Rochford, 
Essex, te Morfydd (formerly Ellis-Williams), wife of G. C. Stewart 
Hunter, M.R.C.O.G., a son—Christopher David. 


MARRIAGES 


Clark—Soutar.—On July 30. 1953, at King’s College Chapel, Aberdeen, 
Charles Grant Clark, M.B., Ch.B., of Fraserburgh, Aberdeenshire, to 
Nita Millar Soutar, of Montrose, Forfarshire. 


DEATHS 


Blair.—On July 15, 1953, suddenly, at Ambercross, Links Gate, St. Annes- 
on-Sea, Rupert Love Blair, M.B., Ch.B., aged 56. 

Dolan.—On July 28, 1953, at Micklethwaite, Wigton, Cumberland, 
Edmund Michael Dolan, M.R.C.S., L.R.C.P., aged 73. 

Lawson.—On July 27, 1953, Wilfrid Ernest Lawson, M.B., Ch.B., D.P.H., 
of Henry Square, Ashton-under-Lyne, Lancs, aged 78. 


Any Questions ? 








Correspondents should give their names and addresses (not 
for publication) and include all relevant details in their 
questions, which should be typed. We publish here a selec- 
tion of those questions and answers which seem to be of 
general interest. 


Is Rest Beneficial in Primary Tuberculosis ? 


Q.—Is there any really good evidence that rest is bene- 
ficial in the treatment of primary tuberculosis—even if there 
are very large hilar nodes? Provided children are not 
fatigued, is it not better to treat them as out-patients 
rather than admit them to hospital, especially since they 
get no specific chemotherapy anyhow ? 

A.—Nowadays the criteria of “ really good evidence ” are 
changing. We know of no controlled trial of the effect of 
rest in primary tuberculosis, or indeed in any other form 
of the disease. But the necessity for rest in primary tuber- 
culosis, especially if the child is in any way off colour, 
is widely accepted. In general, unless he is very ill, it is 
much better for the child’s emotional (and perhaps ethical) 
development that he should be rested in the security of his 
home. 

Finding Antibiotics 


Q.—What are the present methods used for screening 
moulds or bacteria with antibiotic properties from those 
without ? 

A.—The methods used for selecting moulds and bacteria 
which produce antibiotic substances have changed very 
little from those originally used. A central colony of the 
organism to be screened is grown on a petri dish containing 
a suitable agar medium. Test organisms are then streaked 
radially from this central colony to the edge of the petri 
dish, and the plate is then incubated for a further perjod. 
The production of a diffusable antibiotic substance is 
demonstrated by zones of inhibition near the central 
colony. 

When moulds are being screened, it is most important 
that the agar medium be suitably buffered to prevent the 
development of low pH ; this would produce inhibition even 
in the absence of an antibiotic substance. If the organism 
being screened will not grow satisfactorily on a medium 
suitable for the test organisms, then it must be first grown 
on its own medium, the growth then being cut out and 
embedded in a medium suitable for the test organisms. 

The number of test organisms used in such screening 
tests depends on what type of antibiotic is being sought, 
but it is not unusual! for as many as forty to be employed. 
And, if the screening is to be really thorough, the organisms 
being screened are grown on a number of different media, 
as the medium employed often affects the antibiotic sub- 
stances produced. 


Carbon Dioxide Snow and Eczema 


Q.—Is the treatment of stubborn patches of eczema with 
carbon dioxide snow still considered an appropriate form 
of treatment? It was quite commonly used a generation 
ago. 

A.—The treatment of eczema with carbon dioxide snow 
is a method which tends to be forgotten from time to time, 
and revived or rediscovered periodically. There is no 
doubt that it is occasionally a very effective method, parti- 
cularly in chronic lichenified areas, when either solid carbon 
dioxide snow or carbon dioxide slush may be used. It is 
somewhat out of favour at the present time because other 
methods are more convenient and perhaps give better 
results. At the same time, there are always cases of eczema 
which fail to respond to the more usual methods, and 
treatment with carbon dioxide is always worth bearing in 
mind in stubborn cases. 











404 Aua. 15, 1953 


ANY QUESTIONS ? 


BrITIsH 
MEDICAL JOURNAL 





Word-blindness 


Q.—The ordinary textbooks on ophthalmology give very 
little information on the diagnosis of word-blindness. Are 
there any standardized methods of investigation which might 
prove useful to the school ophthalmologist, and is there 
any texthook which gives information about the education 
of children suffering from word-blindness ? 


A.—Your correspondent evidently refers to the congenital 
or developmental form of word-blindness rather than the 
acquired form. Although a British ophthalmologist, 
Hinshelwood, published the first complete study of the con- 
dition in 1917, the disorder is neurological rather than 
ophthalmological. Most standard textbooks of neurology 
give a brief description of the condition, but the subject 
is more fully considered in S. T. Orton’s Reading, Writing, 
and Speech Problems in Children (Chapman & Hall, Lon- 
don). In addition to “word-blindness,” the disorder has 
also been termed alexia, dyslexia, asymbolia, and strepho- 
symbolia. As the disability is rarely total, dyslexia is prob- 
ably the simplest and most descriptive term. Word-blindness 
is an unsatisfactory designation, as the child is able to see 
perfectly letters and words, but continues inadequately to 
understand their meaning after he has reached an age when 
other children can read. In most cases the dyslexic child 
readily learns to recognize single letters and figures, but 
remains unable to appreciate the significance of words of 
two, three, or more letters and similar groups of figures. 
In other cases, simple written or printed words can be 
understood, but not longer words and sentences. In all 
other respects the child may be quite normal. 

Investigation is carried out only by patiently testing the 
child’s ability to recognize first of all single letters and 
figures, then words of two letters, of three letters, and so 
on. As a preliminary measure, an assessment of the 
child’s intelligence quotient should be made by an educa- 
tional psychologist to exclude subnormal intelligence. 
Again, before considering a diagnosis of developmental dys- 
lexia, one should make quite sure, by inquiring into previous 
methods of education, that the child’s inability to read is 
not merely the resuit of faulty tuition. ; 

No public facilities exist for treatment, as individual and 
almost daily tuition is essential if progress is to be made. 
A few speech therapists with special experience of the con- 
dition and some retired schoolmistresses have been known 
to accept cases for private treatment. 


Deafness and Malnutrition 


Q.—Having seen some recently repatriated prisoners of 
war, | would be grateful if you would answer the following 
questions. (1) What deficiency diseases involve the ear? 
(2) Could a perceptive deafness, with no other apparent 
involvement of the nervous system, be due to any nutritional 
deficiency ? 


A.—(1) Involvement of the ear with resulting deafness 
rarely results from deficiency disease. However, there are 
many scattered reports in the literature which indicate that 
deafness of perceptive type may occur in pellagra and other 
associated syndromes which probably result from deficiency 
of riboflavin and nicotinic acid. Deafness in chronic pella- 
gra is not rare. Beriberi rarely causes nerve deafness. 

(2) Experience among repatriated prisoners of war from 
the Far East in 1945 did, however, demonstrate conclusively 
that nerve deafness, sometimes of severe degree, occurred 
when there was gross evidence of malnutrition. It was also 
seen among German prisoners of war in the Middle East, 
and was then usually associated with retrobulbar neuritis 
and spinal ataxia. Occasionally nerve deafness occurred 
without involvement of the optic disk or spinal cord, but 
it was rare. These cases do not necessarily suffer from 
pellagra or beriberi, and the selective nature of the neuro- 
pathy constituted a striking feature. For further informa- 
tion on this subject see Nutritional Diseases of the Nervous 
System, by J. D. Spillane (Livingstone, 1946). 


Severe Reactions after Vaccination 


Q.—What factors are known to predispose to particularly 
severe reactions to vaccination? Is x-ray treatment for 
lymphatic leukaemia likely to do so? 


A.—Vaccination is presumed here to refer to vaccinia— 
or vaccination against smallpox. A living modified virus is 
used, and in the healthy susceptible individual a consider- 
able local and some systemic reaction follows vaccination, 
particularly primary vaccination in adult life. The main 
complications—and they are ordinarily very rare—are gener- 
alized vaccinia and post-vaccinal encephalitis; the latter 
complication is more common after primary vaccination 
in older children and adults than in infancy or after re- 
vaccination. Any skin disease like eczema may predispose 
to secondary vaccinal infection on the affected sites causing 
one form of Kaposi's varicelliform eruption. Vaccination 
of a patient suffering from lymphatic leukaemia might carry 
a greater risk than normal of a generalized vaccinia because 
of the absence of the granular phagocytes ; occasionally 
a greater risk than normal of a generalized vaccinia because 
of the lack of any antibody response. X-ray burns might 
also serve as foci for secondary vaccinal infection. 


Does Vasectomy Rejuvenate ? 


Q.—Does bilateral vasectomy have a rejuvenating effect ? 
Does it lead to the development of prostatic disease later on ? 


A.—Bilateral vasectomy has no rejuvenating effect, and 
no influence on the later development of prostatic disease ; 
the testes do not as a rule show any histological change. 
Vasectomy does prevent epididymitis after prostatectomy in 
the vast majority of cases. 


NOTES AND COMMENTS 


Pneumonic Delirium.—Dr. M. Aston Key (Southsea) writes: 
Your comment on the above subject (‘Any Questions ? ” 
Journal, August 1, p. 296) reminds me that more than 50 years 
ago I was attending a robust man in middle life with a sharp 
attack of lobar pneumonia ar.d a high temperature. One after- 
noon he got up, demanded his clothes, which his wife and her 
sister were too frightened to refuse him, and left the house with 
a lady on each arm, walked half a mile to a railway bridge, 
came home, undressed and got into bed again. They then sent 
for me and I found the womenfolk had not dared to do so 
earlier because of his determined attitude. He was none the 
worse for the escapade and some years later became the land- 
lord of a large inn outside Portsmouth, where he lived for several 
years. 


Correction.—There was an error in our report of the remarks 
made by Mr. C. Jennings Marshall at the meeting of the Section 
of Surgery during the Annual Meeting of the B.M.A. in Cardiff 
(July 25, p. 212). The last sentence should have read as follows: 
“He warned against the dangers of ligating the cystic duct too 
far distally and said that he himself was not averse to leaving 
a long stump.” 


“Any Questions?’ Book.—The second book of selected 
“Any Questions?” is available, price 7s. 6d. (postage 6d.). 
Copies may be obtained either direct from the Publishing 
Manager, B.M.A. House, Tavistock Square, London, W.C.1, or 
from booksellers. 
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